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Wealth at School. 
BY ALFRED CARPENTER, M.D, (LOND.), C.S.S. (CAMB.), 
Fresident of the Council of the British Medical Association, 
No. IV.—BATHS AND BATHING. 


[Srey associated with the subject of water- 

supply, is that of baths and bathing. Every large 
school should have a swimming-bath attached to it as 
a part of its establishment as an educational institution. 
If there is a stream of clean water in close proximity to 
the school, it may be possible for the managers to 
make such arrangements as may render the stream avail- 
able for the purpose; but it is necessary that there 
shall be good supervision of the bathing-place, otherwise 
accidents are likely to happen, and the managers will 
not, in that case, be quite free from blame. They 
know that boys will always be boys, and that they will 
get into danger if they are not controlled by wiser 
heads, and that then occasionally there will be a death 
from drowning. 

It is culpable negligence on the part of the managers 
not to provide for this. It is their duty, by proper 
regulations, to prevent the possibility of its occurrence. 
Schools containing several hundred boys will be in- 
complete unless they have a swimming-bath of their 
own, or one in some way open to them. There ought 
to be a standing rule in every school, that swimming 
should be as much a part of education as cricket or 
music ; or even more so, because it may chance to any 
one to have his own life, or that of a fellow-creature, 
lost for want of this knowledge ; whilst such loss could 
not arise for want of acquaintance with the rules of 
cricket or football. Managers of all schools should 
therefore look out for bathing-places in safe situations, 
and make proper arrangements for their supervision 
If there is a public swimming-bath in the district, they 
should negotiate with the managers of the bath for the 
periodical admission of their scholars to its advantages, 
and if this cannot be done on satisfactory terms, they 
should establish a swimming-bath under their own 
management. Those who happen to be acquainted 
with the pauper establishment at Anerley, may easily 
know the good results which follow from the rule at 
that school, which makes every boy learn to swim be- 
fore he finally leaves its roof. ‘There would be an ad- 
vantage in the same rule being applied to girls. That 
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which a pauper school does, cannot be very difficult for 
elementary schools to do, and there can be no difficulty 
in the way of private adventure-schools doing it. ‘There 
are some districts where it will be impossible from the 
absence of sufficient water, but it is very exceptional, 
as it need not apply to any place having a rainfall of 
twenty-five to thirty inches per annum. It will gene- 
rally be easy to secure a basin, into which rain-water 
may be diverted, which will serve the purpose ; whilst, 
if there be a water company, water may always be ob- 
tained. If the bath be properly placed, the water 
could afterwards be used by the local authorities as a 
means for flushing the public sewers at regular intervals, 
and, if used by elementary schools, it ought to be 
possible for a mutual arrangement to be made, by 
means of which the cost should be small to the school 
authorities, and not be any additional charge upon the 
ratepayer. School education, either public or private, 
is not complete which does not teach children that a 
clean skin is a necessity, independently of the advan- 
tage of being at home in the water. If all children 
were washed all over the body, only once a week, it 
would tend to diminish the incidence of infectious 
disease generally, and also to prevent some of that un- 
pleasant odour which too often belongs to the atmo- 
sphere of a schoolroom when full of pupils. I 
recommend all school authorities to encourage bathing 
as much as possible every day in hot weather, and at least 
once a week in cold ; let it take its place in the drill of 
the school, and be considered a part of the education 
of the child, attendance at the bath counting in the 
time-table. It will encourage an exercise which is 
important as regards the health of the children, whilst 
it will give confidence to them when in danger, and 
make them better citizens when they have come to 
years of discretion. A knowledge of this accomplish- 
ment will help to train a child. A boy that can swim 
is worth much more in every-day life than a boy who 
cannot, A child who has been accustomed to plunge 
into cold water will be much less likely to suffer from 
sudden alteration of temperature than one who is never 
washed in this way, whilst if by chance he should get 
wet through by a sudden storm, he will be less likely 
to be chilled or laid up by fever.’ Cold bathing is also 
much more advantageous than warm baths : there is 
considerable danger from the too frequent application 
of the latter, as the following incident will show. 
P 
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A number of medical men were, some years ago, 
assembled together at Edinburgh, when a remark was 
made that croup seemed to be occasionally epidemic 
in the winter months. On comparing notes, it was 
made out that Saturday night was the usual time at 
which it occurred ; a few further inquiries showed that 
tubbing-night provoked the attacks, and that there were 
dangers even in cleanliness. 

Hot baths in a steaming atmosphere in cold seasons 
of the year are likely to do damage to sensitive 
temperaments. I will give another illustration. 

Two large families lived next door to each other in 
precisely similar conditions. It was found on compar- 
ing notes, that at one house the doctor (myself) was 
frequently in attendance for croup or bronchitis, or 
some other malady ; whilst in the other case his visits 
were infrequent. I advised that the reason consisted 
in the hot baths with which the children were treated 
every morning by a self-willed nurse in the one case, 
whilst in the other the children were daily accustomed 
to a cold dip. The washing with warm water was 
given up in the delicate family with rapidly manifest 
advantage to them, and a serious diminution of the 
fees which I was accustomed to receive from the 
family. It was not long before the one family became 
nearly as healthy as the other ; but it was years before 
the delicacy which the hot bath induced could be 
eradicated. Warm water is pleasant to wash with, but 
it is not advantageous for children habitually to use it in 
cold climates. No bath should be habituually used in 
cold weather which is above sixty degrees in temperature. 

It is not advisable for children when going to bathe 
to chill themselves whilst undressing. This operation 
must be performed as rapidly as possible. The child 
should pass into the water as soon as he is undressed, 
and not remain in too long. First immersions should 
be for a few minutes only, the time being increased as 
the child becomes more accustomed to it; but cold 
bathing should not be begun in cold weather. He 
must be instructed to scrub himself dry with a rough 
towel, and not to dress until this drying, especially of 
the feet, has been thoroughly effected. The early 
morning is the best time for a bath; but if this be 
inconvenient, it should be between meals, and not 
when the stomach has been recently filled. Children 
should not be allowed to bathe immediately after 
ameal. The time for bathing should not be taken 
from their recreation, but should come into and be a 
part of school-work, and be always superintended by 
a master. It will be found that this will be an ad- 
vantage in elementary schools, in the fact that the 
children’s hair will be washed at regular intervals by 
this plan ; and it will be advisable also for them to be 
instructed to keep the hair cut short, so as to enable it 
to be dried more quickly. Attention to drying the hair 
should be a part of the drill, and boys who have re- 
turned to study with wet heads should be sent out to 
dry them by a good rubbing. Day-schools cannot be 
expected to provide hot baths, but no boarding-school 
is properly furnished which is not supplied with a series 
of baths for washing purposes, and for use in cases of 
sudden illness. If there is no swimming-bath, it is 
easy to have a common bath with cold water, so that 
a cold douche can always be had. These hot baths are 
advantageous in those great schools in which boys are 
liable to be exposed to sudden immersions in cold 
water, as when rowing, and after football, in cold and wet 
seasons, when they become covered with mud. The 





hot bath may save them from bad consequences, pro- 
vided they have a cold douche immediately on coming 
out of it. The hot bath then refreshes the system, and 
no harm is likely to be éffected by the relaxed condi- 
tion which a hot bath leaves when the cold douche is 
not used. When aman or a boy has a hot bath whilst 
in health, he should always use the cold douche before 
drying himself, and then his hot bath will do him no 
harm, but really refresh him. The baths should be so 
situated as to allow of the water which has been used 
for washing purposes, being also used for flushing the 
drains. For this purpose it is requisite that the waste- 
pipe from the bath should be equal in diameter to that 
of the drain which is to be flushed, or else for the 
drain to be fitted in some part of its course with a 
penstock, which can be put down and kept im situ 
until the drain is quite full of water. If, then, the 
penstock be raised, there is a full flush, and the whole 
calibre of the pipe is properly washed out. Flushing, 
as ordinarily carried on, as against some of the dangers 
of sewers, is all but useless. Certain forms of develop- 
ments take place on the upper sides of sewers which 
allow of fungoid growths. It is possible that some of 
these growths are intimately related to the production 
of germs capable of setting up morbid results when 
inhaled by certain sensitive temperaments. Flushing, . 
to be really effective, must sweep the roof as well as 
the floor of the sewer, and by that means empty out 
the sediment which may be at the bottom of the drain ; 
and also the bacteria, the spirillz, and the vibrios which 
occupy the roof, and with these removes the foul air 
which fills the calibre of the sewer. These operations 
can only be effected by means of a proper supply ef 
water. It is, however, waste to use water for such a 
purpose which has not been used for some other, and 
that other purpose is naturally for human washing. 
The waste water of baths in all large schools should be 
intimately connected with its kindred work, flushing 
the sewers; and for this purpose the bath should 
always be placed at the highest point on the school 
premises, so as to command every part of the drain, 
and to be capable of being discharged so as to fill its 
whole calibre. I must give a caution as to the con- 
tinuous introduction of hot water into sewers. This 
is a great, and at present almost unsuspected, source 
of danger. It is well known that certain diseases are 
only rampant when temperature continues above a 
certain point for a certain time. Thus yellow fever 
cannot get a footing in this country unless temperature 
has continued some time above seventy-five degrees. 
If sewers are kept at that temperature continuously by 
the discharge of hot water into them, it may be possible 
for the germs of yellow fever to find a resting-place, if 
they should perchance be introduced there. By ana- 
logy, it is possible that other diseases may be cultivated 
by raising the temperature of sewers. It is important, 
therefore, in the interest of the public health, that they 
should be kept as cool’as possible. It is wrong, there- 
fore, to allow of the continuous discharge of hot water 
from any source to be finding its way into sewers, and 
day after day keeping up the heat of those covered 
ways. I believe that it is possible for diphtheria and 
scarlatina to be cultivated in this manner, and to be 
spread abroad occasionally when there are concentrated 
discharges of sewer air, and that germs of those diseases 
would be dwarfed or destroyed if the sewers were 
kept cool. It is best for hot water to be well cooled 
before it is discharged into the drains. 
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I must not leave the subject of bathing without 
mentioning that there are dangers in the cold bath 
when injudiciously used: that delicate children of a 
certain type are unable to bear it, that they must be 
acclimatised to it by degrees. A child who is chilly 
after a bath, has been injured by it. A child who 
complains of feeling tired and seems to be suffering 
from a kind of malaise after bathing, must not be 
encouraged to remain in the water. This kind of case 
must be weeded out, so to speak, from the class, and 
should be gradually brought to bear the action. A 
rose-tree which has been kept in a hot-house will not 
bear a temperature of forty-five degrees at once, and 
yet a rose-tree which will not bear 
that température cannot be a healthy 
plant. It is the duty of school au- 
thorities to bring up a healthy class 
of children. Those which cannot 
bear a cold dip or cannot bear to 
be washed in cold water are not 
healthy. Measures should be taken 
to get rid of this inability. Fresh 
air is one of the means, and custom 
another. Children who are never 
washed all over, assist to damage 
the air of the schoolroom as well as 
their own persons. The pores are 
blocked by debris, and if the debris 
scales off it is the most efficient for- 
cing-bed for the promulgation of in- 








fectious disease among other people, whilst if it remains | 


on, it helps to make its owner more susceptible to epi- 
demic influences. Thus on all hands it is important that 
the subject of baths and bathing should not be lost 
sight of. 


The range of temperature for a cold bath should be | 


from forty-five degrees to cold weather, to seventy-five 
degrees in summer. 
colder than forty-five degrees, When it is below that 
degree, sponging the body in the bedroom quickly all 
over is the better plan. It is also dangerous to take a 
hot bath which.is hotter than blood heat (98°5), unless 
with medical advice. 
day with cold water, and who take a proper amount of 


exercise, will never really require a hot bath, provided | 


the drying process is accompanied by a thoroughly 
good scrubbing. 


Anecdotal Natural WMistory, 


No. V.—THE CAT TRIBE. 
BY REV. J. G. WOOD, M.A., F.L.S., 
Author of * Homes without Hands,’ * Nature's Teachings,’ etc., 
AND THEODORE WOOD, M.E.S., 
Joint Author of * The Field Naturalist’s Handbook.’ 
Part I. 
| NCLUDED among the members of the cat tribe— 
or élide@, as they are scientifically termed—we 
find many of the largest and most powerful of all 
the Curnivora, or flesh-eating animals. The lordly 
lion, the fierce and savage tiger, the crafty leopard, 
and many others, all belong to this family, which, 
Australia excepted, is spread over the greater part of 
the world. 
Intended by nature for an active and predacious 


existence, the structure of the Cats is pre-eminently | 
adapted to suit their mode of life, and the whole | 





Children who are washed every | 





form is a marvellous combination of strength, light- 
ness, and activity. 

Take the lion, for example. Who would think that 
an animal of such ponderous size and weight, who can 
strike an ox to the ground with a single blow of his 
mighty paw, could pass noiselessly through the thickest 
jungle and overtake an antelope in fair chase ? 

Let us now proceed to examine this wonderful 
structure in -detail, and afterwards to devote a short 
space to each of the more prominent animals of the 
group. 

We will first examine the skeleton, beginning with 
the skull. 


Skeleton of Cat. 


The first point which strikes the attention is the bony 
ridge which runs along the crest of the skull, and 
which chiefly serves as the attachment for the powerful 
muscles which act upon the jaws. Inside the skull a 
second ridge of bone is found, partly separating the 
two great divisions of the brain from one another. 


| The object of this ridge has never been satisfactorily 


It is unwise to bathe in water | proved, but it is thought to be of service in guarding 


the brain from the severe shocks to which it might 
otherwise be subjected from the leaps and bounds of 


| the animal. 


The teeth of the cats, like those of all other exclu- 
sively flesh-eating animals, are formed for biting and 


| tearing the prey alone, and not for masticating it before 
-it is swallowed. None of them are found with the flat 


surface necessary for grinding the food, and even 


| were such teeth possessed, the construction of the 
| jaws would render impossible the side motion neces- 


sary for mastication. Upon watching a cat devouring 
her food, it will be seen that she bolts it in large lumps, 
swallowing it by a succession of sharp, pecking bites. 

Passing to other parts of the skeleton, it will be 
noticed that the two first vertebrae are provided with a 
similar enlargement to that of the skull, for the better 
attachment of the muscles. 

The bones of the limbs are of great strength, as is 
necessary for the rapid and powerful motions of the 
animals. ‘The muscles are particularly hard and 
tough, seeming almost like ropes of iron, and turning 
the edge of the sharpest knives. 

The claws, which are the chief weapons of the 
animal, are long, sharp, and strongly curved. 

All the animals of the tribe being digitigrades, or 
those which walk upon the tips of the toes alone, it 
might be thought that the points of the claws would 
be constantly worn down by the friction with the 
ground, and thus rendered useless for purposes of 
offence, 
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In order to prevent this, there is a beautiful me- 
chanism which, when the paw rests upon the ground, 


Claw of Lion, sheathed. 


withdraws the claws into the sheaths provided for 
them, and protects them from injury by the ground ; 
as soon, however, as the paw is thrust forward to 
strike or grasp the prey, they are mechanically thrown 
out ready for use. 


Claw of Lion, protruded. 


Most people have had their hand licked by a 
favourite dog as a mark of affection, and know that 
his tongue is wet and smooth. Not so that of the 
cat, which is comparatively dry, and provided with a 
number of sharp, file-like points, pointing backwards, 
and serving to scrape every particle of flesh from the 
bones of a slaughtered animal. 

So rough is the tongue of the domestic cat that it 
will cause pain to a delicate skin, while the larger 
animals of the tribe will draw blood almost im- 
mediately, 

There is a well-known story of a gentleman who 
owned a pet lion, of which he was very fond, and with 
which he often indulged in a game of play. One day, 
whilst lying asleep upon a couch, the lion came up, 
and seeing one of his master’s hands hanging outside 
the covering, began to lick it, just as a pet dog would 
under the circumstances. 

In a short time the rough tongue cut through the 
skin and drew blood, which was greedily licked up by 
the animal, the pain at the same time awaking his 
master. 

No sooner did he attempt to withdraw his hand 
than the creature uttered an angry growl, whereupon 
the gentleman, knowing the danger in which he was 
placed, and that a moment’s hesitation might seal his 
fate, drew with his other hand a loaded pistol from 
beneath the pillow and shot his favourite through the 
head, as his only chance of escape. 

All the feet of the cats are provided with soft, fleshy 
pads, which enable them to move noiselessly from 
place to place, and also serve to break the fall from 
the long leaps and bounds of the animals. 

Another point to be noticed, too, is to be found 
in the whiskers. 

These are provided at their roots with an extremely 
sensitive nerve, so that the slightest touch is at once 
felt by the animal. Those springing from the sides 
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of the mouth, too, are of exactly the same width as the 


body, so that the animal is able to tell, even in the 
dark, whether it can pass through a narrow orifice or 
not. 

Having now noticed the chief points of the structure 
of the cats, we will take each of the more important 
members of the family in their order, and examine 
their habits and mode of life. 

To begin with, we will take the Lion (Zeo barbarus), 
which stands at the head of the cat tribe—the ac- 
knowledged King of Beasts. No animal, and scarcely 
even man, can hear without trembling his mighty roar, 
and from his strength and courage he is feared by 
every denizen of the forest. 

It is yet uncertain whether or not there is more than 
one species of lion. Some authors suppose the 
African lion, the Gambian lion, the Asiatic lion, etc., 
to be different animals ; while others consider them to 
be merely varieties of the same type, slightly modified 
according to the country in which they live. 

The most widely known of these species, or varie- 
ties, is the African lion, which is spread over the 
whole of the southern part of that continent, excepting 
those parts where civilised man has gained a permanent 
footing, and driven the wild beasts from his neigh- 
bourhood. 

The lion, when it has spent its life free and un- * 
trammelled in its native haunts, attains to considerable 
dimensions, a full-grown animal averaging some four 
feet in height at the shoulder, and nearly eleven feet in 
total length from the nose to the tip of the tail. The 
lioness is rather less in size, and, owing to her want 
of mane, appears even smaller in comparison than is 
really the case. 

The colour of the lion is a dark tawny yellow, deeper 
on the back, and lighter on the under parts of the body. 
The ears are blackish, and there is a thick tuft of hair 
at the end of the tail, found in no other member of 
the cat tribe, which is also black. The male lion, 
when it has attained the age of three or four years, is 
furnished with a shaggy mane of long hair, which falls 
from the neck and shoulders, and part of the throat. In 
the female this mane is wanting. It is remarkable that 
when young the lion bears dark stripes and spots on 
its fur, so that a well-marked specimen might easily 
be mistaken for a tiger-cat. A similar arrangement of 
colour is found in several animals, such as one or two 
species of swine, and the Malayan tapir. 

There are various opinions as to the character of the 
lion. 

Some hold him up as a model of generosity and 
courage, sparing the weak, but fighting the strong with 
the utmost courage. Other writers represent him as 
a mean, sneaking animal, afraid to face an armed man, 
and preferring to obtain his prey by stealth rather than 
by open warfare. Others, again, consider that his 
temper is uncertain, and that one day he will fight with 
great courage and ferocity, while on another he will 
fly in terror from a comparatively insignificant foe. 

It is certain that the courage of even the same lion 
seems to vary at different times, and that on one 
occasion he will openly attack a number of armed men, 
while on another he takes refuge in flight before a single 
savage. 

Like the rest of the cat tribe, the lion is of a very 
indolent nature except when suffering from the pan 
of hunger, and, unless he be in want of a meal, will 
seldom take the trouble to fight. 

Even when in pursuit of prey, he never takes more 
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exertion than is speaimaate necessary for bis purpose, 
but prefers to stalk the quarry until he can creep within 
five or six yards. One powerful bound and a single 
blow of his paw then suffices to kill his prey, and he 
earns his meal with very little active exertion. 

Should the animal be of such size that the blow 
from his paw would be insufficient to kill it, the lion 
springs upon the flank or shoulder, and drags it to the 
ground by sheer strength, when it is easily despatched. 
A lion and his mate have been seen to spring upon a 


giraffe, and by their combined efforts to tear it to the | 


ground. 

Although the lion prefers living animals for his prey, 
he by no means disdains a repast from any carcase 
which he may find lying in his path. It is thought by 
several writers that many “ man-eaters” acquire their 
taste for human flesh by preying upon the bodies of 
slain natives which they find in the bush. 

If large game be scarce, he will satisfy his hunger by 
a meal on some of the smaller rodents, and has even 
been known to devour locusts and other insects in 
times of scarcity. If he.should happen to suffer from 
thirst, too, when water cannot be procured, his instinct 
teaches him to search for the juicy water-melons which 
grow in the desert, and which answer the purpose of 
liquid nourishment to many animals, so that we have 
the remarkable fact of a carnivorous animal voluntarily 
taking to vegetable food. 

The lion is justly dreaded by the colonists of southern 
Africa, for hardly a more determined foe to the farms 
could be found. Night after night he visits the 
enclosures, carrying off a valuable animal at each 
visit, and making his raids with such cunning and 
ingenuity, that it is generally a most difficult matter 
to trap or shoot him. Favoured by the darkness of 
the night, he creeps close to the folds, carefully 
watching for every sign of danger; as soon as he is 
satisfied that his presence is unnoticed, he leaps 
among the cattle, strikes one of the animals to the 
ground, and drags it off into the bush before the alarm 
is fairly given. 

Travellers passing through the country with a 
train of horses and oxen, often lose a considerable 
quantity of stock by means of the lion’s nocturnal 
visits. It is always the custom, at the approach of 
night, to tether the horses and oxen to the bushes, 
and making a large fire, to form an encampment 
around it. 

The lion will prowl round and round within twenty 
or thirty yards of the camp, but dares not approach 
nearer on account of the fire. Finding that the cattle 
do not seem inclined to stray, he retires to a short 
distance, places his mouth close to the ground, and 
gives vent to two or three of his loudest roars. The 
oxen, alarmed by the terrible sounds, often break away 
from their tethers and rush out into the darkness, when 
the lion has no difficulty in making one of them his 
victim. 


The most dreaded of all, however, is the terrible | 


“man-eating” lion, which prowls in the neighbour- 
hood of the villages, ready to pounce upon any 
unprotected human being who may pass within the 
vicinity of his lair. When once a lion has tasted 
human flesh, he prefers it to every other kind of food, 
and, daily growing bolder in his raids, causes a perfect 
panic in the neighbourhood. In such a case, the 


whole population of the village takes the field, and | 


there is no rest until the dreaded man-eater is slain. 
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"Several Mons on band together in search of prey, 
and act in concert, each having his appointed part, 
In such a case, one of the lions drives the prey, 
generally a herd of elands, or other large animals, 
towards his companions, who lie in wait until the 
flying animals are within reach, when they fall an easy 
prey to their hidden foes. 

Many stories of adventures with lions have been 
told, in some of which the lion has reversed the 
wished-for order of proceedings, and slain the hunter 
instead of being himself killed. 

Even when mortally wounded, the animal generally 
has sufficient strength to throw himself upon his 
assailant, often killing or severely wounding him 
before succumbing in the death-struggle. In a few 
instances it has happened that a hunter has been 
carried off by a lion, and has yet escaped with com- 
paratively slight injuries, The lion, like most of the 
cat tribe, when he has captured any animal, prefers 
to play with it for a short time before killing and 
eating it, just as our domestic cat amuses herself with 
a mouse, sometimes for hours, before putting‘an end 
to its miseries, 

Knowing this habit, the hunter has remained per- 
fectly quiet until the lion placed him on the ground, 
when, drawing a pistol or knife, he has contrived to 
shoot or stab his foe to the heart, and thus rescue 
himself from a horrible death, 

Sometimes, as in the well-known case of the late Dr. 
Livingstone, it has happened that the lion has dallied 
with its prey long enough to permit the comrades of 
the fallen man to come to his rescue, 

Men who have escaped in this manner always say 
that the first shake of the lion deprived them of all 
sense of fear and pain, and that they were then only 
conscious of a kind of languor, mixed with a wonder 
as to the way in which the lion intended to eat them. 

It has often been noticed, in the case of a mouse 
caught by a cat, that even when released by its enemy 
it did not seem to attempt to save itself, but moved as 
though fascinated and unable to fly. 

So we may conclude that the same merciful provi- 
sion is made for the various animals upon which the 
carnivora feed, and that after the first shock little or no 
pain is felt. 

Livingstone, who was once carried off by a lion, 
compares the sensation to that of a patient, partially 
under the influence of chloroform, who sees all the 
operation, but feels not the knife. “The shake,” he 
says, “ annihilated fear, and allowed no sense of horror 
in looking round at the beast. ‘This peculiar state is 
probably produced in all animals killed by the carni- 
vora ; and, if so, is a merciful provision by our bene- 
volent Creator for lessening the pain of death.” 

Even should a man succeed in making his escape 
from the clutches of a lion, and his wounds heal in due 


_ course, he is very unlikely to have entirely recovered 


from the effects of his injuries, for there seems to be a 
peculiar poisonous property about the lion’s teeth, 
causing the wounds made by them to break out afresh 
every year about the time at which they were first 
inflicted. 

The lion is an exceedingly cautious and wary animal, 
and will carefully avoid any object which it does not 
understand, or which bears the least resemblance to 
a trap, 

Knowing these cautious habits, the hunters are ac- 
customed to protect the carcase of a slaughtered animal, 
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which they are unable to carry away at the time, by 
fastening a streamer of white cloth to a stick, and 
planting it in the ground close by the animal. Or, a 
kind of clapper is constructed, which rattles in the 
wind, and which is planted in the same way. Although 
the lions will prowl in the neighbourhood all night, not 
one will dare to approach so mysterious an object, even 
though he may be half wild with hunger. 

The young of the lion are generally from two to four 
in number, and are about the size of an ordinary tom- 
cat. For the first few months of their life, the fur is 


brindled with darker stripes, in the same way as that | 


of the tiger ; as they grow older, however, these stripes 
gradually become fainter, and at last entirely disappear. 
The cubs are wonderfully playful little animals, and 


frisk and gambol about their mother just like so many | 


kittens. ‘Their weight is very great in proportion to 
their size, the skeleton and muscular systems being 
very solid and massive in structure. 


year, 

In the more northern parts of Africa a variety, or 
species, of the lion is found, usually known as the 
Gambian lion (Zeo Gumbianus). In character and 


habits it differs only in the very slightest degree from | 


its southern relative. 

The lion which inhabits Asia presents no particular 
points of difference from that of Southern Africa, and 
a detailed description will therefore be unnecessary. 
A peculiar variety, or species, according to some 
writers, however, is found in Guzerat. ‘This is usually 
known as the Maneless Lion (Zeo Goojrattensis), on 


account of its lacking the hairy covering of the neck | 


and shoulders which is found in the other species. 
This is not entirely wanting, but is very imperfectly 
developed, the animal not possessing, in consequence, 


the majestic aspect with which we are so familiar. The | 


tail is shorter in comparison, with a large tuft of hair 
at the tip. 

By the natives, this animal is often called the 
“ camel-tiger,” on account of the resemblance its fur 
bears in colour to that of the camel. 

Like most of the members of the cat tribe, the lion 
has often been tamed as a pet, and learned to follow 
and obey its master just as does a dog. In these 


cases the animal has always been captured while quite | 
a cub, before the wild and savage instincts of its nature | 
It is commonly | 


had yet been implanted in its breast. 
the case, too, to find a troop of performing lions in 
menageries and circuses. 
the animals may be, however, it is always a dangerous 
performance, for a slight whim or a piece of ill-temper 
on the part of one of the animals may bring out all 
the savage nature of the beasts, and, before aid can be 
given, cause the death of the trainer, as has but too 
often happened. 
cihamtihigiamntas 


Short Mistorical Anecdotes. . 


BY REY. SIR GEORGE W, COX, BART., M.A. 


(25) Eunus and the Slave Revolt 
in Sicily. 

UCH is said about the spirit of freedom which 

animated the citizens 

Athens ; but the only notion they had of citizenship 

was that of a body of men who could discharge the 





No matter how well trained | 


of ancient Rome or | 


duties of citizens because all their work was done for 
them by slaves. If there were ten thousand citizens 
in either city, it was because a hundred thousand 
slaves lived and toiled and died, without comfort and 
without hope, to give them the leisure for a life of 
graceful refinement and of high political activity. As 
time went on, the yoke of the slave became unbear- 
able, and the excessive multiplication of slaves led to 
revolt. ‘The first great servile war broke out in Sicily 
in the latter half of the second century before the 
Christian Era. At the head of the slaves was one 
Eunus, who had made himself notorious by his claim 
to prophetical powers, and by exhibitions in which he 
breathed flames from his mouth. The outbreak began 
in the household of Damophilus, a man infamous for 
his wanton cruelty. The slaves put him and his wife 
to death, but showed their gratitude to his daughter, 


' who had always treated them with kindness, by care- 
id ar The full growth | 
of the lion is not reached until the end of the fourth | 


fully shielding her from all harm. ‘The slaves held 
their ground for two or three years against the Roman 


| armies, and during this time maintained a thoroughly 
_ orderly government. According to modern law they 


were belligerents, and entitled to the rights of bellige- 
rents; but when at length Eunus and his followers 
were overthrown, all who were not slain in battle were 
doomed to death indiscriminately. No amount of 
forbearance and generosity shown through a series 
of months or years could obtain for them the least 
mercy from their former masters. The attempt to 
escape from thraldom was with them the unpardonable 


Sin, 
(26) The Slaves of Pedanius. 


The better side of ancient slavery is exhibited to us 
in the Epistle of St. Paul to Philemon; but only a 
few months, or a year or two, before this letter was 
written, a Roman, named Pedanius, had been mur- 
dered by one of his slaves, whom his cruelty may have 
tortured into madness ; and for the deed of this one 
man custom and law demanded that the whole house- 
hold of slaves, or, as it was termed, the whole family 
should be put death. The innocence of the rest was 
beyond all doubt. No one questioned it; and 
amongst the people generally there was a dangerous 
excitement when the intention of so massacring them 
became known. ‘The matter was brought before the 
Roman senate ; and a large majority agreed that the 
filthy rabble of slaves, as they phrased it, could be kept 
down only by terror, and therefore that all of them, men, 
women, and little children must die. The populace 


_ was furious ; but a legion of soldiers drove them from 


the streets, and between the hedges of their spears 
the victims marched to their graves. Such a fact may 
help us to understand in some degree what the state 
of things was with which the first teachers of Christi- 


| anity had to deal. 


(27) The Legend of the Monk 
- Romanus. 


The earliest Christian monks were, in the strictest 
sense, like all other monks, self-tormentors. For eight 
and-forty years from the summit of a pillar Simeon, 
hence called Stylites, edified the crowds who thronged 
around its base, not more by his preaching than by 
the wonderful skill with which he bent his forehead 


' till it touched his feet. Simeon was a saint of the 


Eastern Church; but the austerity of the Western 
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monks was not a whit less severe. Some passed their 
lives in caverns, a prey to ecstasies and diabolical 
temptations. Another, discovered by shepherds on 
the crest of a rock, would not suffer them to approach 
him, but gave them his benediction as they knelt at 
the base of the cliff. In the heights of the Jura, 
Romanus found a lurking-place amidst impenetrable 
rocks and thickets, where he hoped that no human 
eye might see him. His brother Lupicinus found 
means to track him, and with him established the 
great monastery of Condat. Ona neighbouring rock 
their sister governed five hundred women, who, once 
cloistered, never emerged except for burial. In this 
wild retreat all were satisfied but Lupicinus. His 
soul was vexed with the lightness of their austerities. 
Into one caldron he threw a meal of fish and vege: 


tables which the monks were preparing separately with | 


some neatness and care; and twelve of the brethren 
left the convent in indignation. ‘ Better were it for 
thee not to have come here,’ said Romanus, ‘ than 
thus drive away our monks,’ ‘It matters not,’ was 


the reply ; ‘it is the chaff separating itself from the | 


wheat. God has no portion in them.’ 


(28) St. Columba and Iona. 


The spirit of early Irish monachism is best shown, 
perhaps, in the story of the life and death of St. 
Columba. His birthplace was a rock; and the tale 
sprang up that for those who slept on that hard stone, 
banishment should lose something of its misery, and 
the memory of their native land should come back to 
them, not with the gnawing pain of home-sickness, but 
with the peaceful glow of a tender and consoling beauty. 
As to the calling of his life, Columba’s mind was soon 
made up. ‘I chose virginity and wisdom,’ he said ; 
and forthwith three beautiful maidens stood before him. 
His modesty shrank from the caresses which they 
were eager to lavish upon him. ‘ Know you not,’ they 
asked, ‘ whose love and kisses you are throwing away ? 
We are three sisters whom our Father has betrothed to 
thee.’ ‘But who is your Father?’ ‘He is the Lord 
Jesus Christ, the Saviour of the world.’ ‘I cannot 
deny the greatness of your lineage,’ said Columba, ‘ but 
what are your names?’ ‘We are called Virginity, 
Wisdom, and Prophecy. We shall never leave thee, 
and ever love thee with a love which shall know no 
change.’ ’ 

Not less beautiful is the picture which brings before 
us the closing scene of his life. ‘The Saint had a 
blessing for all—for the grain stored up in the garner, 
for the old white horse which placed its head on its 
master’s lap as he sat down on the great cross for the 
last time. Departing thence, he made his way slowly 
to the summit of the little hill whence his eye could 
range over the whole island of Iona, and there pro- 
nounced his benediction on his children and on all 
that they had, and foretold the greatness and the glories 
of his monastery in the time to come. Returning to 
his cell, he took .up his habitual work of transcribing 
manuscripts. His fingers moved over the parchment 
until they had written the words, ‘They who seek the 
Lord shall want no manner of thing that is good.’ 
‘Here I must stop,’ he said, ‘ Baithen will write the 
rest.’ This faithful friend, who was to succeed him as 
abbot, supported him into the church, and remained 
with him afterwards in his cell. Through him he sent 
his last words to his dear children. They expressed a 








simple trust that a deep peace and a fervent charity 
might for ever reign among them. After this message 
the voice of Columba was heard no more; but when 
the midnight bell gave the signal for matins, the Saint 
arose, and hastening more rapidly than the brethren 
could follow him, entered the choir and prostrated him- 
self before the altar. ‘The building had not yet been 
lighted, and the monk who was nearest knew not in 
the darkness where he was. When others came with 
lights, they found him lying before the altar-steps. 
The monk, who had groped his way to his master, was 
supporting his head on his knees. Opening his eyes, 
Columba bestowed on all a glance full of a serene and 
radiant gladness, and, aided by Dermid, raised his 
hand for the act of benediction. Presently the 
muscles relaxed, and a faint sigh marked the moment 
when he fell asleep. 


(29) Hannibal before the Walls of 
Rome. 


The great task which Hannibal set himself was the 
humiliation of Rome. He failed to conquer the Eternal 
City ; but once, and once only, he sawit. He had sur- 
mounted the stupendous Alpine barriers which sever 
Gaul from Italy. He had utterly destroyed the Roman 
army at the Thrasymene Lake, and again at Canne ; 
and thenceforth no Roman general dared to meet him 


in the field. At length there seemed to be signs that 


Rome would be forsaken by her ‘allies, and the revolt 
of Capua gave promise of further blows to be dealt 
upon his deadly enemy. But in fact the tide was turn- 
ing against the great Carthaginian leader, and the 
Roman army which beleagured Capua never released 
its iron grip on the doomed town. Thus far Hannibal 
had thought that he could best do his work at a dis- 
tance from Rome. Now he resolved to present himself 
before her walls. But he could not take the Romans 
unawares. Sixteen thousand men, perhaps more, de- 
tached from the army besieging Capua had reached 
Rome before him; and these, with the two legions 
already in the city, made Hannibal’s project of storming 
its defences impossible. But with a few thousand 
Numidians he rode leisurely in front of the walls, no 
one daring to assail him. If we look only to what 
had passed, we might speak of it as his triumphal pro- 
cession ; but Hannibal knew that, though his career 
had been marked by an unbroken series of victories, 
Rome was still unconquered, and seeing that the Romans 
were steadily resolved not to leave their stronghold for 
the purpose of fighting him, he marched slowly south- 
wards. The imagination of later times busied itself 
with devising incidents for this memorable visit. One 
story ran that on two successive days the Roman army 
was drawn up in order of battle before the forces of 
Hannibal, but that each day a storm drove them into 
their camps, the weather clearing up as soon as they 
were safely lodged within them. Another told how the 
ground on which Hannibal was encamped was, during 
the time of his occupation, put up to auction in Rome 
and bought at its full value. The story is at least more 
likely and less childish than the one which speaks of 
Hannibal as so vexed on hearing this news that he put 
up to auction in his camp the booths of the money- 
changers in the Roman Forum. It was enough that 
the great African general was baffled, and that there 
was no longer reason to fear that Carthage might 


' become the mistress of the world, 
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Practical Lessons on Ensect Life. 


No. IIL—THE ORDERS OF INSECTS. 
BY THEODORE WOOD, M.E.S., 
Yoint Author of ‘The Field Naturalist's Handbook.’ 


N order to facilitate the classification of Insects, 
they are divided into various groups, or orders, 
according to their differences of structure. Various 
systems have been employed by different authors, but 
the arrangement now about to be described is that 
generally in use at the present day, and which is based 
on the structure of the wings. 

At the head of the insects stand the beetles, or 
Coleoptera, they being the most highly developed of 
the tribe. ‘Their leading peculiarity is that of the 
four wings possessed by them: the upper pair are of a 
firm, horny nature, and are not used in flight, being 
merely employed to protect the lower pair, which are 
packed away beneath them. The name Coleoptera 
refers to this structure, being derived from two Greek 
words, the one signifying a sheath, and the other a 
wing—‘ sheath-wings.’ When the insect is at rest these 
wing-cases, or e/y¢ra as they are more properly termed, 
do not overlap each other, but meet in a straight line 
continued for the whole, or nearly the whole, of their 
length. ‘This line of junction is usually known as the 
suture. 

The wings themselves are, when present, invariably 
larger than the elytra, and, when not in use, are folded 
transversely, and packed away beneath them. Many 
beetles, however, only possess the merest rudiments 
of wings, and in such cases the elytra are always 
soldered together. In one or two species both elytra 
and wings are almost entirely wanting. 

The Coleoptera are provided with jaws, and subsist 
chiefly upon food of a solid nature. 

As regards the earlier stages of development, the 
larvee of the Coleoptera are soft, with the exception of 
the first two segments of the body. They are pro- 
vided with six legs, corresponding with those of the 
perfect insect, and placed upon the same segments, 
‘namely, the second, third, and fourth. During the 
pupal state the insects of this order are inactive, and 
take no nourishment. The limbs are enclosed in the 
outer covering, just as is the case in the Lepidoptera. 

Owing to the difficulty of watching the Coleoptera 
during the earlier stages of their life, the nature of 
their habits rendering it almost impossible to rear 
them in captivity, the life-histories of the order are 
but little known, 

The next order consists of the Auplexoptera, or 
Dermaptera as they were formerly termed. The first of 
these titles is formed from three Greek words, signifying 
* prettily-folded-wing,’ the manner in which the lower 
pair of wings are packed away beneath the upper 
being simply marvellous, The older title, Dermap- 
tera, signifying ‘ skin-winged,’ referred to the structure 
of the elytra, 

The insects composing the order are popularly 
known as earwigs, and are usually held in great detesta- 
tion, partly on account of the pair of forceps with 
which the end of the body is provided, and partly 
owing to the prevalent idea that the creatures are in 
the habit of crawling into the human ear, reaching the 
brain, and driving the victim mad. In reality, the 
earwigs are perfectly harmless; for they possess no 
sting, they do of crawl into people’s ears, and the 
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tail-forceps, which are used in packing the wings be- 
neath the elytra, are quite unable to inflict any injury 
upon the most delicate skin. 

The earwigs were formerly included in the following 
order, the Orthoptera, but were separated on account 
of the manner in which the wings are folded. 

In the Orthoptera—‘ straight-winged’ insects—the 
upper wings, or elytra, are only partly horny, and are 
stretched upon strong nervures which supply the 
necessary rigidity. When not in use, these overlap 
each other, instead of merely meeting as is the case in 
the beetles. The hind wings are folded longitudinally, 
instead of transversely. The jaws are formed for 
cutting vegetable substances, upon which the greater 
number of these insects feed. 

The larvae and pupe of the Orthopiera bear a very 
strong resemblance to the perfect insects, and out- 
wardly seem only to differ with regard to the wings, 
which in the larva are entirely wanting, and in the 
pupa are only partly developed. Both larva and pupa 
are equally active with the perfect insect. The food is 
the same both in the preliminary and perfect stages. 

The Orthoptera include the crickets, grasshoppers, 
and cockroaches of this country, and the leaf and 
walking-stick insects, etc., of abroad. 

Next in order come the europtera, or ‘nerve- 
winged’ insects, such as the dragon-flies, lace-wings, 
May-flies, etc. ‘They are possessed of four transparent 
wings, equal, or nearly so, in size, and traversed by 
an intricate network of nervures, which are closely 
spread over the whole surface. ‘The mouth is furnished 
with jaws. 


Portion of a Wing of a Moth. 


The larve of the Veuroptera are very different in 
appearance from the perfect insects, and are provided 
with the usual six jointed legs, each of which is ter- 
minated by a pair of strong claws. The pup often 
closely resemble the larvae, and are sometimes active, 
and sometimes quiescent. he 

Next come the Z7richoptera, or ‘ hairy-winged’ in- 
sects, a small order comprising the well-known caddis- 
flies. These were formerly included among the 
Neuroptera, but were separated on account of the 
hairiness of the wings, and the mode of life of the 
larvee, which reside in cases which they build of 
little twigs, empty shells, stones, straws, etc. When 
at rest, the lower pair of wings are folded beneath 
the upper, which are placed tent-wise longitudinally 
over the body. 

Next follows the large and important order of the 
Hymenoptera, or ‘membranous-winged’ insects, com- 
rising the bees, wasps, ants, ichneumons, etc. 
hey are distinguished by possessing four transparent 
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wings, in which the nervures are more widely distri- 
buted than is the case in the JVeuroptera. During 
flight, they are firmly fastened together by a row of 
small hooks, which are placed upon the inner margin 
of the hind wings, and which fit into a groove in the 
lower margin of the upper pair. In many of these 
insects it is almost impossible to detect the second 
pair of wings without close examination, the two pairs 
being so closely united that they appear like one. 

The small hooks which unite the wings vary con- 
siderably both in size and form in different branches 
of the order, and are very well worth a careful 
examination beneath a tolerably high power of the 
microscope. 

Among the Hymenoptera are included the only 
insects which possess stings, properly so-called, such 
as the bees, wasps, and hornets. Only the female 
insects possess these weapons, the males being perfectly 
harmless. 

The sting is in reality nothing more than a modifi- 
cation of the ovipositor, provided with a poison-sac 
and duct. The poisonous fluid is secreted by two 
long and slight hair-like glands, one upon each side of 
the body, which lead into the poison-sac. 

The larvee of the /Z/y- 
menoplera axe usually 
soft, grub-like objects, 
entirely without the 
means of locomotion, 
and often requiring to 
be fed and tended by the 
adult insects. This is 
the case in the bees, 
wasps, hornets, and ants. 

The eggs of the various 

ichneumon - flies, how 

ever, are deposited with- 

in the bodies of living 

caterpillars, the young 

larvee feeding upon the 

flesh of the unfortunate 

victim, and carefully 

avoiding the vital organs, until the time approaches for 
their involuntary host to change to the pupal condition, 
The ‘stung’ caterpillar then dies, and the parasites 
issue from its carcase in their perfect state, having 
undergone the whole of their preliminary stages in the 
body of their victim. The larve of the saw-flies differ 
from those of the rest of the Hymenoptera in being 
provided with legs. Of course, in these cases, the 
grubs are able to take care of themselves. 

The Lepidoptera, more commonly known as butter- 
flies and moths, come next upon the list, and are, 
perhaps, the most widely known of all orders of insects, 
The name, Lepidoptera, is a very. appropriate one, 
being derived from two Greek words signifying re- 
spectively a scale and a wing—‘ scale-winged’ insects. 
Everybody is aware that if a butterfly or moth is 
roughly handled, a sort of coloured mealy substance is 
left upon the fingers, and the wing becomes trans- 
parent, like that of a fly, wherever it has been touched. 
If a small quantity of this mealy dust is placed beneath 
the microscope, it will be seen to consist of innumera- 
ble scales, of various sizes and shapes, glowing with all 
the colours of the rainbow and many more besides, 
and sculptured and chiselled in:a, most wonderful 
manner. It is to these scales that the Lepidoptera owe 
the colours and marking of their wings ; for if they are 
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rubbed off, the wings are seen to be formed of a 
simple, transparent membrane, as are those of a bee 
or gnat. 

These scales are arranged upon the wings in rows, 
as may be seen in the accompanying illustration, which 
represents a portion of the wing of a moth under a 
high power of the microscope. The overlapping rows 
can be plainly seen, while in the part from which the 
scales have been removed a row of small dots denotes 
the position of their former roots, 

There is a curious point about the development of 
these scales when the insect emerges from the pupal 
state. The wings are then folded and crumpled, and 
quite soft, not yet having been hardened by the air. 
The scales, however, are of their full size, and the 
rows are merely packed much more closely beneath 
each other than is the case when the wing is fully 
developed. As the wings are gradually spread to 
their full extent, the rows of scales are pushed forward 
from beneath each other, until the development is 
complete. 

There is one family of moths in which the wings are 
almost entirely without scales, and in which the insects 
are consequently known as clear-wings. 

Most of these moths 
bear a wonderful resem- 
blance to certain /y- 
menoptera, such as the 
hornet, the gnat, the 
wasp, and so on, and 
are, usually named after 
them. The likeness is 
often so great that even 
experienced entomolo- 
gists sometimes find 
considerable difficulty in 
distinguishing, between 
the two insects. Many 
a collector has been 
badly stung through 
mistaking the true hor- 
net for the apparent, 
while at the same time he has allowed numbers of 
clear-wings to escape for fear of the stings which he 
supposed them to possess. 

Another of the great distinctions in the Lepidoptera is 
found in the structure of the mouth. 

The mandibles, or larger jaws, which are so strongly 
developed in the Coleoptera and other orders, in the 
butterflies and moths are almost. rudimentary, and are 
not used by the insect in supplying itself with food. 
The maxilla, or lesser jaws, however, are developed to 
a wonderful degree, and form a complete tube, which 
can be coiled away, when not in use, beneath the head. 
This tube, or prodoscis as it is properly termed, can be 
separated into two portions, each answering to one of 
the maxille of which it is a development. The two 
parts are held together so as to form a tube, by a series 
of minute hooks, which, in spite of their small size, are 
of considerable strength. 

Through this proboscis, liquid nourishment, which is 
the only form of food taken by the perfect Lepidoptera, 
is sucked up into the mouth. 

The pupa is incapable of motion, and is enclosed in 
a semi-transparent horny case. 

The Lepidoptera are usually divided into two great 
classes, namely, the hopalocera, or butterflies, and 
the Heterocera, or moths, ‘The insects of the former 
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group are distinguished from those of the latter 
by their knobbed antennae, and by the abdomen 
being considerably narrowed at its junction with the 
thorax. ‘The wings, too, are never folded, but project 
boldly from the body. 





Next in order come the Homoptera, or ‘similar- | 


winged ’ insects, so called from both the upper and 
under wings being constructed after the same fashion. 
All four wings are of a membranous character, and 
are all used in flight. The mouth is provided with 
a long, slender proboscis, not capable of being coiled 
like that of a butterfly or moth, by which the juices 
of plants are extracted to serve as food for the insects. 
There are never more than three joints in the éarsus, 
or foot. 

The larvee and pupe closely resemble the perfect 
insects, only differing from them in the development 
of the wings. Aphides, and the insects which form the 
well-known ‘cuckoo-spit,’ and are commonly known 
as ‘frog-hoppers,’ besides many others, are included in 
the Homoptera. 

The Heteroptera, or ‘ different-winged’ insects, are 
the next on the list. The wings of those species which 
possess them in a perfectly developed state are horny 
near the base, the rest being membranous and trans- 
parent. The body is flattened, and the head is 
furnished with a proboscis, which starts from the front 
of the under surface of the head, and not from the 
back as is the case in the Homoptera. The larve and 
pupe are similar to those of that order. 

Many of the Heteroptera frequent the water, and 
others the land ; the water-gnats, water-boatmen, water- 
scorpions, etc., among the former, and the ‘ bishop’s 
mitres’ and the too well-known bed-bug among the 
latter, being comprised in the order. 

The Homoptera and Heteroptera are generally in- 
cluded under the one head of Hemiptera, or ‘half- 
winged’ insects, #¢., those which have half of the 
wings membranous. ‘The two groups are then known 
as Hemiptera-homoptera and Hemiptera-heteroptera. 

A very large group of insects is the Dipfera, or 
*two-winged ’ flies, so called because the first pair of 
wings only is developed, the second being modified 
into a couple of small knobs, known as balancers, or, 
scientifically, Aa/teres. 

In such insects the Aa/teres seem necessary to flight, 
for, should they be removed, the insect is unable to 
direct its course. At the base of the wings is generally 
found a pair of wing-like objects, or a/udets, which are 
merely modifications of part of the upper pair. , 

The mouths of the Dipéera are adapted for suction, 
and are often modified into weapons of offence, as is 
the case in the common gnat. 

The preliminary stages of the growth vary consider- 
ably in different species, the larvae and pupze, however, 
generally being very distinct from each other. 

The last order of insects is the Aphaniptera, or 
*‘ hidden-winged’ insects, the wings being only rudi- 
mentary, and represented by four very minute scales 
upon the thorax. The insects of this order are 
popularly known as fleas. 

The larve are small white grubs, and are entirely 
without legs, working their way along by means of a 
row of stiff bristles with which the margin of each 
segment is furnished. 

It will thus be seen that the Insects are divided 
into eleven orders, of which the Coleoptera, Hymenop- 


tera, Hemiptera, and Diptera are by far the most ' 





important. Of the first-named alone at least sixty- 
thousand species are known to exist, while large 
numbers, we may feel certain, are as yet undiscovered. 


-———_ /) —— 


‘Mow £ Teach Clementary Science,’ 


FOURTH-SCHEDULE SUBJECTS: 
MECHANICS. 


BY RICHARD BALCHIN, 


Ww code upon code, and schedule following 

schedule, the elementary teacher may be 
pardoned if now and again he appears to more fortunate 
mortals to be well-nigh bewildered. If he can, however, 
manage to bring himself to a calm frame of mind, he 
may perhaps determine to study the Fourth Schedule of 
the Revised Code, and settle what special subjects he 
will take in Standards IV., V., and VI. He will find a 
list of them here, and he may, all on his own responsi- 
bility, choose one or two, not more. Thank you, my 
lords, for allowing thus much liberty for the play of 
our own several individualities. There are—first, the 
Literature subjects. These include English Composition 
and Poetry, Latin, German, and French. Second, 
Mathematics, by which is meant a little Euclid and more 
Algebra. Third, Science proper, which embraces 
Physiology, Botany, Mechanics, etc., and for girls 
Domestic Economy. 

There are various considerations that will influence 
a teacher in making his choice. Some will study 
‘blue books’ and ‘reports,’ and go round among 
their friends, exploring. This is for the purpose of 
ascertaining which subjects pay the best—ze., earn the 
most grant. This information gained, the whole 
question is settled. Others will look into their minds 
and memories to discover what two subjects they know 
most about without any further study ; those two they 
teach, provided a decent grant may be anticipated. 
Others again have pet subjects for the time being. If 
those items are in the Schedule—and some of them 
may not be (Geology, for instance)—they are the ones 
selected. This last ground of choice is by no means 
a bad one. For aman will most likely teach best 
that subject upon which he has bestowed most of his 
attention. 

But does it not strike the reader that, among all 
these considerations, the persons most interested, the 
very ones for whose benefit the Government framed 
this Fourth Schedule, are left entirely out of the reckon- 
ing? What as to the boys and girls themselves? 
Ought not the honest educator rather to ask himself, 
* What are the subjects likely to be most useful to the 
children under my care—useful, I mean, in the 
direction of mental training, as well as of some pfac- 
tical application in the future concerns of their lives ?’ 
I am convinced that the one subject which best serves 
these two purposes is ‘ Mechanics.’ There is this 
advantage also, connected with it. It is most logically 
and conveniently laid out in the three stages. And 
this is more than can be said of some of the other 
subjects—Botany, for instance. For the second 
subject, perhaps, on the whole, English Literature will 
be found to be the most profitable—I do not mean in 
a pecuniary sense. It is not that I set a very high 
estimate upon the r-petition of the Poetry. The most 
valuable part of the subject is the ‘letter-writing’ and 
‘composition ;’ an! for two reasons: first, it is a 
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good thing that boys should be trained to put their 
ideas and thoughts into the proper words and sentences. 
This gives a definiteness to their knowledge. ‘ Writ- 
ing maketh an exact man.’ It is good also for another 
reason. Unfortunately, as the present method of 
examination is wholly by written answers, and no part 
of it oral, as it should be, the examiner is able to judge 
of what the lads have been taught only by what they 
are able to put in writing. Now, a boy is a very 
innocent, humble, and artless creature, in at least this 
one respect. He never puts down upon his examina- 
tion paper even one-tenth of what he knows, or has 
been ever so carefully taught ; and he is not at all like 
those other creatures, older and more worldly, who on 
their examination papers, it may be in Science, make 
so great a show, and think to persuade the folks at 
South Kensington that their knowledge is indeed so 
profound that what appears upon their papers is 
evidently—and this must be quite clear to the examiner 
—but the smallest fraction of what they cow/d say, only 
‘time was up.’ I have never met with the boy, in 
Standards IV., V., or VI., who possessed this faculty 
of being able to impress upon the examiner the fact 
that he had vast stores of hidden knowledge. 


* Unskilful he to note the card . 
Of prudent lore.’ 


In teaching Mechanics, don’t put any of the little 
books at present published in the hands of the boys. 
None of them that I have read are of any use. I 
have one before me now that is said to have a tolerably 
wide circulation. ‘The very first sentence in it is 
absurd and wrong. ‘The writer defines ‘matter’ as 
being ‘all that we can see, feel, hear, taste, smell, 
or touch, around us or in ourselves.’ Now, while I am 
writing this, a bird is quite filling my garden with 
the sound of its sweet song. I can hear it. Is 
‘sound’ matter? ‘The sun is shining. Every place 
is full of its glorious heat. I feel the heat. Is ‘heat’ 
matter? Tyndal says heat is the name of a state or 
condition of matter; but Mr. Major says it is matter 
itself. 

Let the teacher study the latest teachings of our 
greatest men of science; then make up a series of 
notes based upon the syllabus in the Schedule, and 
submit those notes to the Inspector at his visit. I have 
always done this, and have invariably found that the 
Inspectors have been quite satisfied ; indeed, they have 
more than once told me that they infinitely prefer 
setting their questions from the teacher’s own notes of 
the course of lessons he has himself arranged and 
given, than that he should bring out one of those 
wretched little twopenny books, and volunteer the 
information, ‘This has been our text-book, sir.’ 

There is one matter in connection with Science 
teaching that I should like to impress upon my readers. 
Never teach anything as true which the boys, when 
they grow up, and read and think, will find out to be 
false. Many teachers seem to think that, in order to 
make some established scientific fact easy to the intel- 
ligences of boys, or prudent for the ears of parents and 
managers, it is necessary either to hide part of its 
truth, or to put something in its place which they 
think easier or more prudent to teach, but which, 
nevertheless, is not absolutely true. I have seen this 
done also by earnest teachers who want to make the 
scientific fact somehow fit in to their long-cherished 
theological ideas. My advice to such has always 





been, ‘If you find that you are called upon to teach 
or explain a set of established facts, that do not seem 
to coincide with your previously-formed opinions, it is 
much better to refrain from the attempt to teach them 
at all, than to so attenuate or distort them that you 
not only teach but a small part of the truth, but run 
in danger of disseminating absolute falsehood. The 
new wine must be put into new skins, else not only 
may the old skins burst up, which matters little, but the 
new wine may be lost, which matters much.’ 

The first stage, mechanics, includes the following :— 

1. Matter; its different states, and most striking 
physical properties. 

2. Measures—s.e., of time, space, and velocity. 

This stage presents most excellent material for a 
year’s course of good thought-awakening lessons. I 
have, however, never been able to get many boys in 
Standard IV. to pass the examination. ‘This is, how- 
ever, because of the difficulty such young children 
experience of committing their ideas to paper. If the 
examination were partly oral, most in this Standard 
would pass. Still the indirect results have been most 
valuable : that the direct ones have not been so too is 
more the fault of the method of examination than of 
the teacher. 

The following is a detailed syllabus of the course of 
lessons, in this stage, that I have just completed. 

1. Matter: material things, such as chalk, wood, 
water, gas, &c.; immaterial things, such as heat, 
sound, electricity. Definition of matter. ‘T'wo lessons. 

2. Elementary bodies. The elements: the chemi- 
cal composition of chalk, air, water; with many 
experiments. Four lessons. 

3. Particles, molecules, atoms. Two lessons. 

4. Attraction of cohesion. One lesson. 

5. Solids and fluids (liquids and gases). Six lessons. 

6. Capillary attraction. Two lessons. 

7. General ideas of attraction of gravitation. 
lesson. 

8. Properties of matter: tenacity and brittleness, 
Two lessons. 

9. Further properties of matter: elasticity and 
flexibility, explained by reference to the attraction of 
cohesion. One lesson. 

10. Further properties of matter: malleability and 
ductility. One lesson. 

11. Further properties of matter: impenetrability 
and compressibility. One lesson. 

12. Expansion of solids, liquids, and gases under 
heat. Six lessons. f 

13. Inertia and momentum. Two lessons. 

14. The barometer and thermometer ; their prin- 
ciple of action. ‘Two lessons. 

15. Measures generally. One lesson. 

16, Measures of time. One lesson, 

Measures of space. One lesson. 
Measurés of velocity. One lesson. 

17. The production of a plane surface—z.¢., the use 
of the spirit-level and straight-edge. 

18. The physical properties of water: expansion, 
contraction, boiling and freezing points; peculiar 
behaviour of water near the freezing-point. Six 
lessons. 

19. Principle of action of a pair of bellows. One 
lesson. 

20. Principle of action of the common pump. Two 
lessons. 

Total number of lessons in the course, forty-five. 


One 
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‘@ Talk about Language and Orammat,’ 


(Continued from page 179.) 
BY MARTIN F. TUPPER, D.C.L., F.R.S., 
Author of ‘ Proverbial Philosophy, de. 


SIMILARLY, and with the like particular re- 

» ference to Greece and the oldest Latin writers, 

is the ruling letter of the second declension. In Greek, 

‘os’ is the Latin ‘us,’ or according to those oldest 

writers, ‘ous ;’ and the letter o will be found to pervade 

nearly every case both in Latin and Greek. U, with 

at least equal power, governs the fourth class: go 
through, ‘ gradus, cornu,’ etc. 

We thus see a reason for acquiescing in the Latin 
list of the five declensions; and, as a general rule, 
subject to exceptions, we may state that the nouns 
full of a and e are feminine ; of i, all three genders ; 
of o and u, masculine and neuter. Why the Latins 
should not have kept to the natural order of the 
vowels, it is not easy to conjecture, unless, indeed, as 
may fairly be suspected, the misarrangement is due 
to the errors of comparatively modern writers on 
grammar. 

This familiar talk on a subject usually treated more 
severely is meant only as a desultory help to the more 
regular teaching to be found in other handbooks and 
school primers; being, by way of notes, explanatory 
and illustrative of the more formal treatises, serving 
as the adjective ‘easy’ to the substantive ‘lesson.’ 
Let these hints as to terms, rules, and difficulties, 
neglected to be explained by the rod-bearing ushers 
of a former era, help as they may the diligent young 
student at his drier, because sterner and more regular, 
studies in these happier days. 

Let us now speak about the cases,—that is, the 
changes or accidents which befall nouns when tram- 
melled in sentences. ‘There is, first, the simple name 
or noun in the nominative case—as ‘a knife ;’ next, 
if a noun possesses anything proper to its genus or 
nature, it is thrown into the possessive or genitive 
case —as ‘the sharpness of a knife,’ ‘ John’s hand,’ 
or ‘the hand of John ;’ thirdly, if we give anything to 
a person or thing, such person or thing must be in 
the dative case, ‘datus’ in Latin meaning given—as 
‘John’s hand gives sharpness / his knife ;’ fourthly, 
the next case is that of a noun which follows, and is 
operated on by the verb (that most active word in the 
sentence), and so is called in English the objective or 
accusative—as ‘John has cut Ais hand ;’ the order 
being—nominative, verb, objective. In the learned 
languages, the cases of nouns are known at once by 
their endings or terminations, as we may see anon ; 
but in most modern tongues the cases are indicated 
only by their places in the sentence, or by some 
characteristic preposition going before them. When 
I tell you that whole bookshelves may be filled 
with treatises on grammar, this little essay may claim 
excuse for not exhausting any part of it: the object 
here being solely to enable a young schoiar to under- 
stand the technical terms of more complete and exact 
manuals of study ; and we must be brief, as well as 
clear, in the little that can now be said. 

The fifth case is named the Vocative, from ‘ voco,’ 
I call,—vocal, being the one of calling,—as, ‘ Charles ! 
come hither ;’ its sign with us, whether expressed or 
understood, being the interjection O! Sometimes in 
your Latin grammar you will find the word ‘caret,’ or 
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‘is wanting,’ to this case: not that it is really lacking 
to the noun, for one may call anything, but that it 
happens to be unchanged from the form of the 
nominative, and so it has come to be left out. In 
the old days when ushers explained nothing, this 
word ‘caret’ was an inscrutable mystery to small 
boys, as was also the greater part of the Eton Latin 
grammar, and especially so of the Greek. Similarly, 
from this cause of not changing from a former case, 
the ‘ablative’—‘ab’ from, ‘latus’ taken—is commonly 
said to be wanting in several languages—for instance, 
in Greek, where it happens to be the same as the 
dative ; so, too, with a large class of nouns in Latin ; 
and in French, where the genitive serves for two pur- 
poses,—as ‘de Londres’. may mean of London, or 
from London ; and the dative, as ‘ partoi,’ etc. The 
ablative case, then, is the case or condition of the 
noun from which anything is taken, or by which any- 
thing is done—as ‘I am cut dy a knife,’ ‘I am pre- 
vented from going,’ etc. 

In English, the several cases are known by these 
simple prefixes :—First, or nominative, ‘a’ or ‘the’ in 
the singular, or the noun plural alone before the verb 
—‘a man lives,’ ‘the house stands,’ ‘ birds sing,’ etc. 
Second, the genitive, by the word ‘of’ preceding, or 
*’s’ (the short for his, possessive) following the word 
—as ‘The hand of John’—John’s—John his—hand. 
Third, the dative, by ‘to,’ expressed or understood— 
as ‘Give me that,’ ‘give to me ;’ but the particle ‘to’ 
before a verb is not a preposition but a morsel of 
speech belonging to it, making it infinitive or un- 
defined—as ‘to be or not to be,’ whereof more anon. 
Fourth, the accusative in English is chiefly known by 
following the verb—as ‘A man built the house ;’ but 
in poetry (and sometimes also in prose, when writers 
of English think fit to imitate the Latins, without the 

ssibility of being as clear as they are, because there 
is no change in the English word as there is in the 
Latin) it sometimes precedes the verb—as ‘Arms and 
the man I sing.’ Only a few words in our language 
change in the accusative—as ‘he’ to ‘him,’ ‘she’ to 
‘her,’ etc. ; but the want of a sign for our objective 
case is a weak point in English. Fifth, the vocative 
is known, as I have said, by the sign O expressed or 
understood, and often has after it a note of admiration, 
as it is called, indicating haste, or wonder, or shouting, 
and so forth. The sixth case is signalled by such 
prepositions as ‘ by,’ ‘with,’ ‘from, ‘in,’ and the like. 
All these things will show clearer when you come to 
‘parse’ a sentence, or to take it fer se by itself, as 
aforesaid. 

I hope now that, in any English sentence, you will 
be able to tell the cases or conditions of its nouns: 
try; 7 (nom.) love you (acc.); Mary’s (gen.) father- 
(nom.) wishes Aer (acc.) to learn ; give the horse (dat.) 
some corn (acc.), Charles (voc.); take the halter (acc.) 
from his head (abl.), and so on. 

It may be safest, now that we have come thus far 
in a desultory (that is to say, a jumping) fashion, ta 
take your Latin grammar (for in learning this you 
learn English too) and shortly elucidate or make clear 
a few more of its mysteries in this familiar way ; but 
taking less desultorily the regular order in which they 
occur—in effect, to fill up orally, or by the mouth of 
the teacher, what is involved or included in the 
written sentences of grammar. 


(To be continued.) 
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‘How £ Teach Arithmetic.’ 
(Continued from page 174.) 
BY WILLIAM SPENCER, 
Author of * Spencer's Exercises in Arithmetic.’ 


(6) The other cork welds Lot joie: — 
is} of 3? Find ¢ of 3}; 2o0f}§; Sof Z0f f; § of 5; 
4 of hai: vs of a Z; 2 of aL; ye of a £; 
++ ofa Find y% of 8§,=6$§. Here I would 
remark that, before beginning to work a question, 
especially on slates or on the board, I often give 
them a little time to look it over, so as to see and 
tell me somewhat approximately what the answer 
will be, as it is not an unheard-of circumstance for 
a thoughtless boy to bring out a result in which 
horses ate 24d. each, or sugar £346, 15s. 8}d. a lb. 
A boy to-day made a cask to hold nearly half a 
million gallons, and another in the lesson above (a) 
said that 3+ $+ %,=5 and a fraction. 


We now proceed,—,'; of 103 is adou¢ what number? | 


As ;; is something more than }, the number will be 
a little over 4 of 102; now $ of 10} would be 34, 
hence } of 10} is nearly 33, and as 4‘; is more 


than }, y4 of 103 must be adout 4. Find approxi- | 


mately 3 of 193,—4 of 19% is very nearly 10, but ? is 


yr short of a half, hence s4 of 19§ (nearly 14) must | 


be deducted from the 10, leaving the result about 8}. 
How much is { of £2? Find % of 3 guineas,— 
} ofa guinea= 2s. 74d., hence } of 3 guineas = (2s. A 
x 3) 7s. 10$d., and §=(7s. ro$d. x5) £1, 19s. 44d. 
Find 3 of an hour; $ of 14 hours; 4‘, of 34 hours. 
Bring 3s. 9d. to fraction of a £ ; 4s. 9d. to fraction 
ofa £; 6s. 10}d. to fraction of a £,—here bringing 
both to three-halfpences, we have yyo=33- Bring 
34 hours to fraction of a day ; 7} hours to fraction 
of a day; 22 hours'to the fraction of a week ; 2 days 
8 hours to fraction of a week. : 
A can mow an acre of grass in 8 hours and B in 
6 hours, in what time can they together mow an 
acre ?—Ans,. 3? hours. Another,—A in 9 hours and 
B in ro hours?—Ans. 434. Another,—A in 6 hours, 


B in 8, C in 10 hours ?—} + 3+ py = yz fraction of an | 


acre done in x hour ; and as there are }$§ in the whole 
acre (120+ 47), the result is 27¢ hours. Another,— 
A in 5 hours, B in 6, C in 8 hours,—in what time 
can they together mow 1} acres?—$+$+ 3=y 95 
acre in 1 hour, andas 14 =}$$, then 180+ 59= 335 
hours. Ans. i 
Bring 3s. to fraction of a crown,= 5. Bring ¢ 
guinea to fraction of a £. Here 2x 35=y4=se 
Bring % lb. to fraction of a stone (14 lb.),=4'5. 
Bring 2 inch to fraction of a yard, = yg. 
Of what amount is 2s. 9}d. the # part? =9s. 9}d. 
Of what money is 5s. 5d. the $ part? = 12s. 2}d. 
Each of the above lessons occupied about half an 
hour, which is longer than usual for an ordinary 
lesson in mental arithmetic ; but the above were not 
ordinary lessons, as they were especially confined to 
fractions. The above questions were mostly given 
orally, but several of the more difficult to remember 
were written on the board, as aids to the memory ; 
they were all, however, worked out mentally, not a 
figure being made by the scholars during the lessons. 
Having gone over the main, if not the whole, of 
the elementary operations required in manipulating 
fractions—{a) to (m), we will now work out fully a 
number of exercises and problems of a varied 
character, calling into requisition these elementary 
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operations, and also making them the basis of any 


further explanatory remarks that may be required. 
I shall first work out a few examples from my own 
exercises in fractions. 

(1) Add together the sum, difference, and product 
of 14 and 2}. (No. 173.) 
(tg +29) = (yy + 29's) = 3h}, sum. 

2y°5 — Ips = I y'y, difference. 
(1} x 2f) = (Fx B) =H = 3,8, product. 

Then 33¢+1}$+3a'=79¢= 8); Ans. 


soe 92 1} 
(2) Divide 8} by 3a" (No. 189.) 
7 
33 7a¥ 20840 
8} 835 245 49 
13 tas! 
2} ay 34 
$88) = (48x34) = 1889 = 1,44. Ans. 
Here we have first simplified the fractions, and 
then divided in the usual method by inverting the 
divisor and multiplying. 


8} -58.. 73+ 31's N 
(3) Steet taaxat Oo 249) 


oe 0 

; 9 a 

(98+ 2))=(,9xS)=ft=4re 

2i =2¢¢ 161 first — 

S58 term simplified. 

4ir 45% 236 
31's) = (716 + 31's) = 10} ¢- 
Bat xy = YP = 13h. 


, second term simplified. 


Then as the first term is to be divided by the 
second term, 
1456 
S824) 234416 
% fo fan — . Ans. 
RG a 275589 
59 ' 
V.B.—This answer is in its lowest terms, but the 
worker to be quite sure that it is, ought to find its 
G. c. M. Four divides the two numbers that are 
cancelled above. 


161 | 4671 161 
( )=( 


236° 5824 


(4) How many coats, each requiring 2,*, yards, 
can be made out of 26} yards of cloth? (No. 55-) 
Here first elicit what the number of coats will be 
approximately,—that there must be adouf 12; that as 
many times as 2,°, will go in 26} will be the number. 
: 2 *¢ = 35-sixteenths of a yard. 
26,4, = 420-sixteenths __,, 
Then 420+ 35 =12 coats. Ans. 


(5) If a horse eats 103 lbs. of hay, and a cow 14§ 
Ibs. a day, how many days will a ton of hay serve 7 
horses and 5 cows? (No. 127.) 

Here first elicit from the scholars the distinctive 
steps that must be taken before commencing at all,— 
that we must (1) find how much the horses eat daily, 
(2) what the cows eat, (3) what they altogether eat daily, 
and then (4) how many times the number last obtained 
will go in 2240—the number of lbs. in a ton :— 

10% lbs. x 7 = 764 Ibs. 
14§ lbs.x 5=744 ,, 


1503 = 59907, 
2240 Ibs. x 24 = 54799, 
Hence 53760 + 3607 = 1432§4 days. Ans, 








ee 
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(6) A person ignorant of fractions left by will 
£4264 to be divided among his three sons, so that 
they should receive $, 3, and } respectively ; what 
amount should each receive in order to carry out 
equitably the father’s intentions? (No. 248.) 

First show clearly that if 4 and 4 were taken from 
a whole one, there would not be } left,—that these 
three fractions are above a whole one, and that to 
carry out literally what is expressed is impossible ;— 
(h+44+)) =o + ry + ye) <4} instead of 12-twelfths. 
Hence, instead of dividing the money into 12 parts, 
we must divide it into 13, giving them respectively 6, 
4, and 3 of these parts—shirteenths. 


i's Of £4264 = £328. 
Then £328 x 6= £1968. ) 
£328 x 4= £1312. - Ans. 
£328x3= L984. J 


(7) A can make a coat in 22% hours,—he works at 
it alone for 10} hours and then B assists him to finish 
it, which they do in 5} hours more ;—in what time 
could B make the coat alone? (No. 272.) 


(a TO} _ 10% _ 369 
225 224% 800 
(4) 39-295 = 434, part to be done by A and B 
together in 5} hours ; 
(0) 5k _ 56 _ 48 _ 192 
22 22§ 200 800 
hours ; 
(4) S55-% 
_() (ab +58) 
in 1 hour; 
(f) 12800+717=17$}} hours. Ans. 
Each of the above steps seems so natural that we 
need not occupy more space by attempting further 
elucidation. 


part done by A alone ; 


, part done by A in the 5} 


(8) If 3 horses are worth § oxen, and 2 oxen worth 
11 sheep, find the aggregate value of one of each, 
supposing a horse to be worth 5 guineas more than 
an ox. (No. 237.) 

In working out this question for those who have 
read it over several times, but who fail to find a 
vulnerable point which to attack, I proceed thus :— 
3 horses are worth 5 oxen, then 1 horse is worth 12 
oxen ; but a horse is worth an ox plus 5 guineas, 
that is, put distinctly, a horse is worth 1 ox+4# ox, or 
it is worth 1 ox+5 guineas ; hence § of an ox must 
be worth 5 guineas. The question now presents little 
difficulty :— 

4s @ 


(£5, 58. od. +2)x3= 717 6, an Ox. 
L7, 178. 6d. + £5, 58. od. =13 2 6,a horse. 
(£7, 178. 6d.x2)+11= 1 8 7,5, a sheep. 


£22 8 75. Ans. 


We will now work a few questions from Colenso’s 
Arithmetic. 


(9) A ship is worth £16000, and a person pos- 
sessed of ,', of it sells 9 of his share ; what share has 
he remaining, and what is it worth? (No. 40, Art. 36.) 

As he sells 2 of his share, he has $ of it (his share) 
left; and as his share was ,%, he has § of ,*%= su, 


the share of the ship he still holds. The whole ship 





| 
| 


| 


being worth £16000, y/s must be worth £1000, and 

5. worth £5000, the value of the share originally 
held. He still holds § of the original share, hence 
(£5000 +8) x 5 = £3125, value still held. Or it may 
be worked more succinctly thus :— 

— 3=§4, fraction of share still held. 
& of °,= o's, fraction of shzp still held. 
yc Of y. 16000 = va 5000, value of original share. 
8 of £5000= 43125, » Share still held. 


(10) How many yards ot paper, § yard wide, will 
be required for the walls of a room that is 20% feet 
long by 11} feet wide, and 12} feet high? and what 
will be the cost of it at 2}d.a yard? (No. 48, Art. 36.) 

This question presumes a little knowledge of Men- 
suration, to the extent of knowing how to find the 
area of a rectangle, on the part of the learner. This 
requirement is not very unreasonable in a seholar 
who is to be examined in Fractions—that is, in the 
Sixth Standard—although there it is beyond the letter 
of the Code ; but such questions are decidedly beyond 
the requirements of the Aourth Standard, some In- 
spectors’ cards for examining which I have heard 
of, and also seen with my own eyes, to contain such 
questions as the following :—‘ How many square 
inches in a door 64 feet long and 3} feet broad?, 
‘ How many square yards are there in a floor 60} feet 
long and 27 feet broad?’ Were such requirements 
expressed in the Code, there would be no very great 
difficulty in providing for such questions, but to spring 
on a child unexpectedly seems somewhat unfair. ‘To 
return to our question, if the scholars do not know 
how to find the area of a rectangle, now explain the 
principle of operation and educe the rule. Thus, a 
piece of paper 4 inches long and 1 inch broad con- 
tains 4 square inches, 4 long and 2 broad contains 8, 
6 long and 3 broad contains 18 square inches, etc. 
Illustrate on the board by dividing spaces of these 
and other dimensions into square inches, then educe 
the rule that we find the area of any rectangle by, 
simply multiplying the length by the breadth. Now 
explain that we have four walls to paper, and that 
they will take just the same quantity of paper as if all 
the walls were in one straight line. As the two sides 
are of equal length, and the two ends of equal length, 
we have (203 x 2)+(11} x 2) = 40} + 222 = 63,5, feet, 
the perimeter of the room, or length of all the walls ; 


5 
A — 1263 , 25 _ 6315 _ 905 
then (635°, x 12}) ie ~ P = 789% sq. feet, 
the area of the walls, or of paper required. ‘The paper 
being § yard wide, a yard of it will be § of a sq. 
yd. =§ of 9 sq. ft.=5% sq. ft. Then as 1 yard of 


paper covers 5 § square feet, (7892 + 5£) = (°3'5 x R 
45 
= 6315+45=1404 yards of paper required. And 
(1404 x 2}) = (2805 + 35y's)= 315]. = At, 6s. 39d. 
ns. 


Expressed more concisely, the working is :— 
(208 x 2)+(11} +2) = 639% ft., walls’ length. 
63a'5 x 125 = 789% sq. ft. of paper. 
§ of 9 sq. ft. = 5% sq. ft. in a yard. 
7893 +53 =140} yards. Ans. 
1405 X 2}=315}d. = £1, 6s, 33d. Ans. 
( To be continued.) 
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Recent Knspection Questions, 


[ The Editor respectfully solicits contributions—all of which will 
be regarded as STRICTLY PRIVATE—(@o this column. For obvious 
reasons, it cannot be stated in which district the questions have 
been set}. 


Arithmetic. 
STANDARD L 


(1) From nine hundred and four take three hundred 
and eighty-six. Ans, 518. 

(2) Add up six hundred and nineteen, eight hun- 
dred and four, ninety-six, five hundred and thirty- 
eight, seven hundred and six, and nine hundred and 
ninety. Ans. 3,753- 

(3) Take sixty-five from three hundred and twenty. 
Ans. 255. 


Dictation Exercise. 


nail 
punch 


jam 
hammer 


STANDARD IL. 


(1) Take sixty-five thousand seven hundred and 
seventeen from eighty-two thousand three hundred 
and three. Ans. 16,586. 

(2) Divide seventy-one thousand three hundred 
and four, by nine. Ans. 7,922 + 6. 

(3) Multiply nine thousand two hundred and 
seventy-nine, by eighty-five. Ans. 9,279. 

(4) Divide sixty-nine thousand and seventy-four, by 
seven. Ans. 9,867 + 5. 


STANDARD IIL 


(1) Write in words, 30,100,012. Ans. thirty mil- 
lions, one hundred thousand and twelve. 

(2) Divide three hundred and eighty-three thousand 
nine hundred and ninety-four, by eighty-nine. Ans. 
4,314 + 48. 

(3) Find the sum of four shillings and sixpence 
farthing, forty-eight pounds nineteen shillings and 
elevenpence farthing, fifty-six pounds ten shillings and 
eightpence three farthings, and sixteen pounds eighteen 
shillings. Ans. £122 13s. 23d. : 

(4) How much must be added to eighteen thousand 
and eleven pounds six shillings and ninepence to make 
twenty thousand pounds? Ans. £1988 13s. 3d. 


STANDARD IV, 


(1) Multiply six hundred and eight pounds ten 
shillings and tenpence three farthings, by one hundred 
and ninety-nine. Ans. £121,100 8s. 34d. 

(2) Divide four hundred and eighteen thousand 
and seventy-six pounds nineteen shillings and a penny, 
by two thousand one hundred and ninety-six. Ans. 
4190 78. 74d. + 1936. ; 

(3) Reduce seven hundred. and sixteen thousand 
nine hundred and forty-two grains to pounds (Troy). 
Ans. 124 lbs. 5 ozs. 12 dwts. 14 grs. 

_(4) How much does a man run in debt who earns 
eight hundred and thirty-four pounds eighteen shillings 
and sevenpence halfpenny, and spends eight hundred 
and twenty-one guineas? Ans. £27 2s. 4$d. 
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STANDARD V, 


(1) Find the value of eight thousand and forty-nine 
articles at fifteen pounds fourteen shillings and ten- 
pence halfpenny each. Ans. £126,721 8s. rojd. 

(2) What will 2 tons 9 cwt. 1 qr. 11 Ibs. cost at one 
pound twelve shillings and eightpence per cwt.? 
Ans. £80 12s, ofd. 

(3) If the yearly rent of a cottage is eight pounds 
thirteen shillings and fourpence, what would the rent 
be for seventeen weeks? Ans. £2 16s. 8d. 

(4) Make out the following corn-factor’s bill :—12 
stones of flour at 2s. 5d. per stone; 2 cwt. 1 qr. oat- 
meal at 16s. 7d. per cwt.; 54 bushels of peas at 153s. 
3d. per bushel ; and 1 qr. 2 bushels Indian corn at 
1s. 6d. per bushel. 

Ls @. 


Ans. 1 10 © 


117 3 


4 3 10 
© 15 0 


£8 6 2} 
STANDARD VI. 


(1) Reduce three-quarters of a yard to the fraction 
ofa mile. Ans. 75>. 

(2) What is the difference between one-eighth of nine 
pounds eleven shillings and tenpence, and one-sixth of 
ten pounds three shillings and tenpence halfpenny? 
Ans. ros. 

(3) If twelve horses plough a field of twelve acres 
in thirty days, how many horses will plough a field of 
thirty-nine acres in nine days? Ans. 130. 


(4) Divide 36 by ‘oo81. Ans. 4444°4. 


Grammar. 


STANDARD IV, 


Parse, The poor boy quickly put the old woman’s 
money into his pocket. 


STANDARD V, 


Parse and Analyse, Squirrels during summer store 
up a quantity of nuts in some safe place for winter 
use. 


STANDARD VI, 


(a) Parse and Analyse, If you examine a large 
sheet of common glass you will see that it has a thick 
round mark in the centre. 

(6) Write a short essay on ‘ Summer.’ 


Geography. 


t Describe the shape of the earth, and its motion. 
2) Name the oceans and continents of the world. 

(3) Name the chief countries of Europe, and the 
capital of each. 

(4) Name the chief seaports of England, and men- 
tion the counties in which they are situated. 

(5) Describe the course of the Thames, Severn, and 
the Mersey. 

(6) Describe a journey from London to Calcutta. 
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THE BLACKSMITH’S SHOP. 
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To Subscribers.—The Practical Teacher is pub- 
lished on the 25th of every month. ‘Price 6d. ; post 
free, 74d. ; sent post free for a year, 7s. 6d. 


P. O. Orders should be made payable at Chief Office. 





Subscribers not receiving their copies regularly are | 


respectfully requested to write to the Publisher. 


To Correspondents.—All literary. communications | 


should be addressed, THE Epiror OF THE PRAC- 
vIcAL TEACHER, Pilgrim Street, Ludgate Hill, 
London, E.C. 


Accepted contributions are paid for within twenty- 
one days of publication. 


The Editor cannot return rejected MSS3S,; authors 
should therefore retain copies. 








TO ADVERTISERS. 


Approved, prepaid, advertisements will be inserted 
in the Practical Teacher at the following rates : 


20 words or under ... sin ~ 

Above 20 words and under 32 words 
2 words and under 64 words aie 
or every additional 10 words 


Teachers Advertising for Situations. 
s..d. 

20 words or under ... cae coe ws 8 

For every additional 10 words - 0 


IMPORTANT NOTICE. 
Tue August and September issue (Nos. 6 and 7) of 
the Practical Teacher will contain the Scholarship 
Questions, July, 1881, with model answers to every 
question in every subject. arly orders should be 


| given to the Booksellers. 





gar In reply to numerous inquiries, the Editor begs to state that a Series of Papers of special interest 
to Schoolmistresses will shortly appear in this journal. The first will be entitled ‘How I Teach 


Needlework.’ 











Monthly Notes. 


WESTMINSTER WESLEYAN COLLEGE.—AIl Westmin- 
ster students will be pleased to hear that Mr. Mansford 
has been appointed Vice-Principal of their a/ma-mater. 
Mr. Mansford was born in the year 1833, and in his 
youth attended the Wesleyan School at Lincoln. In 
1848 he became a pupil-teacher under Mr. Holton, 
and at the expiration of his apprenticeship entered the 
above College in the autumn of 1852. His rare 
mathematical acquirements attracted the notice of the 
college authorities, and at Christmas, 1853, he was 
retained on the staff as mathematical tutor. In 
October, 1857, he graduated, B.A. at the London 
University, and on the death of Mr. Pickard, was 
appointed, in January, 1867, resident superintendent. 
Few men are so well fitted to occupy this new post as 
Mr. Mansford. His high moral and _ intellectual 
character, his uniform courtesy and consideration for 
the best welfare of the students, his simple, clear, 
logical style as a lecturer, and his admirable adminis- 
trative ability, all combine to make the choice a par- 
ticularly happy one. We congratulate the College on 
having secured so excellent a Vice-Principal. 


Tue Epucation Copge.—On the 23rd May a depu- 
tation from the Conference on-Code Reform, which 
was recently held at the offices of the London School 
Board, had an interview with Earl Spencer and Mr. 
Mundella at the Privy Council Office, for the purpose 
of presenting the memorial on the defective working 
of the present Code which was drawn up by the’ Con- 
ference. After the presentation of the memorial (the 
full text of which has already appeared in these 
columns), Mr. Mundella said that the recommendations 
of the deputation were based on scientific improve- 
ment, and would afford the Privy Council valuable aid. 





In the first place they must consider the low standard | 


of education which satisfied the great majority of 
English people, the short school-hours of the children, 
VOL. L 


and the fact that the majority of children passed out of 
school when they passed the Fourth Standard. The 
recommendations of the deputation might be admirably 
fitted for Switzerland or Germany, where the children 
went to school at six years of age, and continued there 
regularly till fourteen years of age ; and if they failed 
to pass through the classes at that age, they were made 
to attend up to sixteen years of age or later, until they 
had completed their curriculum. The state of things 
in this country was very different. It appeared to him 
that they would have to adapt our Code so as to meet 
the case of children who passed out to labour at the 
Fourth Standard. It was far better that what was done 
should be thoroughly done, than attempt too much, 
and not have it performed efficiently. He hoped, with 
the aid of gentlemen like those before him, to succeed 
in bringing out a Code that would be worthy of the 
country, and would not only quicken the education in 
large towns, but in every village school and more am- 
bitious schools throughout the kingdom. 


SPELLING RErorM.—The second annual meeting of 
the English Spelling Reform Association was held on 
the 26th May, in the rooms of the Royal Asiatic Society, 
Albemarle Street. The chair was taken by Professor 
A. H. Sayce, the President of the society, who, in 
moving the adoption of the Report, said that the first 
and most important work to be done in speliing reform 
was to destroy, not to construct ; to p rsuade people 
that the present system was bad, and that the adopiion- 
of one of the suggested improvements would not make 
English literature a sealed book to the mass of readers. 
The proposed reform was one which had encountered 
ridicule, but it had now become a question of the day, 
and had obtained the support of the leading scientific 
men of England and America. The Report, which 
recommended a petition to the Educational Depart- 
ment urging that facilities should be given in public 
elementary schools to introduce improved methods of 


| teaching reading, was carried. 


Q 
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Rovat GEOGRAPHICAL Sociery.—The anniversary 


meeting of the Royal Geographical Society was held 
on May 23rd, in the Hall of the University of 
London, the Right Hon. Lord Aberdare presiding. 
After the reading of the Report, the President an- 
nounced that the Royal Founder's Medal would be 
awarded to Major Serpa Pinto, for his remarkable 


journey across Africa, from Benguela to Natal, during | t utter , \ | Drin 
_in a bill on the subject. After some discussion, in 
_ which Lords Houghton and Aberdare and the Earl 


which he had traversed nearly 500 miles of new 
country, and had explored with simple daring and 
great courage a dangerous region, and had made a 
series of astronomical observations. The medal was 
then handed to the representative of Major Serpa 
Pinto, who was not present in person. Other medals 
were presented to Mr. B. L. Smith for his important 
discoveries in Franz Josef Land, and to four boys from 
the chief public schools. Lord Aberdare, having been 
re-elected President, proceeded to deliver his presi- 
dential address, and, speaking of the discoveries which 
had been made in Africa, said that there still re- 
mained a great belt of country, watered by the Lua- 
laba and its tributaries, said to be studded with great 
lakes, untrodden by the European explorer. 


TRAINING OF THE Dear.—The annual meeting of 
the Society for Training Teachers of the Deaf on the 
Oral System, was held on the 26th May, at the College, 
Castle Hill, Ealing ; Major-General F. C. Cotton in 
the chair. ‘The Report, which commented on the fact 
that there was a growing appreciation in the country 
of the oral system, stated that the premises at Ealing 
had become far too small for the requirements of the 
College, and the Committee, in consequence, had 
determined to seek additional accommodation, either 
by purchasing the present site and enlarging the 
building now on it, or acquiring suitable premises 
elsewhere. After the reading of the Report, the 
examination of the pupils was proceeded with, in the 
presence of a large company of ladies and gentlemen, 
who manifested great interest in the proceedings. 
The pupils examined exhibited very satisfactory pro- 
gress, and answered various questions with great 
readiness. At the close, resolutions were passed ex- 
pressing satisfaction with the proceedings, and a hope 
that the benefit of speech may be widely extended to 
deaf children, and pledging the meeting to do its 
utmost to raise the £5,000 required for the enlarge- 
ment of the buildings. 


Vicroria Untversity.—In the first examinations 
of the new Victoria University, which are to be held 
very shortly, the following examiners will take part :— 
In classics, Rev. R. Burn; mathematics, Dr. J. Hop- 
kinson ; physics and chemistry, Prof. Rucker ; history 
and law, Prof. Bryce ; philosophy, Prof. G. C. Robert- 
son ; biology, Dr. M. Foster. The complete scheme 
of regulations is now being printed. 


Domestic Economy Concress.—Her Royal High- 
ness the Princess Christian, President of the Domestic 
Economy Congress, took the chair at the meeting of the 
Ladies’ General Committee held on the rst June, at 
the Society of Arts. Amongst those present were the 
Countess of Airlie, the Countess Spencer, Viscountess 
Strangford, Lady Marion Alford, Lady Jane Stewart, 
etc. After the formal business had been gone 
through, Her Royal Highness inspected the needle- 
work of a public elementary school, executed in the 
presence of one of the inspectors. 





REFORMATORY AND INDUSTRIAL SCHOOLS.—In the 
House of Lords, on the 30th May, Lord Norton called 
attention to the laws relating to reformatory and 
industrial education of children, intimating that he 
thought it more desirable that punishment for crime 
should be a treatment separate from general educa- 
tion, and stating that if the Government did not take 
the matter in hand, he would ask leave to bring 


of Carnarvon took part, the Earl of Dalhousie said 
that while the Government could not accept the 
resolutions of Lord Norton, they certainly intended 
carrying out some reforms. Lord Norton then with- 
drew his motion. 


Notice oF REMOVAL.—We are requested to state 
that Messrs. Bates, Hendy, & Co., who have been for 
sixteen years at 4, Old Jewry, have removed their 
British, Foreign, and Colonial Newspaper Offices to 
37, Walbrook, E.C., where all communications should 
in future be addressed. 


CHURCH SCHOOLMASTERS AND SCHOOLMISTRESSES’ 
BENEVOLENT INnstiTUTION.—The Archbishop of Can- 
terbury presided on the 28th May at the annual meet- 
ing of the members and friends of the above Institu- 
tion, held in the grounds of Lambeth Palace, the 
library, in which the meeting was to have taken place, 
being insufficient to accommodate the large number 
who attended. The annual sermon which is preached 
on behalf of the society was delivered at a special 
service held previous to the meeting, at St. Mary’s 
Church, by the Rev. Canon Fleming, B.D., Chaplain 
to the Lord Mayor. The objects of this Institution 
are, in the first place, to afford relief to teachers of 
public elementary schools, together with assistance to 
their widows and orphans in times of temporary dis- 
tress ; to provide small annuities for aged and afflicted 
teachers permanently disabled from following their 
vocation and having no sufficient resource ; and to 
assist in the education and maintenance of teachers’ 
orphans until fourteen years of age. Upwards of 

7,500 has been granted in the relief of numerous 
cases of temporary distress among teachers and their 
families. One hundred and eighty-two disabled 
teachers have been elected to annuities, in which over 
411,000 has been paid, and to secure the continuance 
of which £12,000 has been invested in approved 
securities. One hundred and six teachers’ orphans 
have also been elected to continuous home allowances 
until attaining the age of fourteen years, and twenty 
more are to be added shortly. His Grace the Arch- 
bishop of Canterbury, in opening the proceedings, 
paid a high tribute to the work of the teachers; and 
adverted to the importance of the work in which they 
were engaged. After speeches by the Rt. Hon. W. H. 
Smith, M.P., Rev. Canon Gover, and others, the meet- 
ing terminated. 


Tue Tonic Soi-Fa Cottecr.—The annual meet- 
ing in connection with this institution was held on the 
30th May at Exeter Hall ; Sir H. Cole, K.C.B., in the 


chair, From the report which was submitted by the 
Secretary, it appears that the College, which has been 
incorporated six years, is now nearly self-sustaining. 
During the past year 10,936 certificates have been 
granted, and it is computed that in the winter months 
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200,000 pupils receive instruction in the Tonic Sol-Fa 


method. The chairman, in addressing the meeting, 
said that the Tonic Sol-Fa system was by far the best 
method for introducing music into the United Kingdom, 
and he prophesied that it would be used universally 
in the schools of the country, and that its introduction 
would be the first step in the national cultivation of 
music. 


SciENTIFIC EpucaTion.—A memorial to Earl Spen- 
cer, Mr. Mundella, and the Committee of Council on 
Education, is now in course of signature, urging the 
more systematic teaching of science in elementary 
schools. ‘The suggestions are made in prospect of the 
fundamental changes which are contemplated in the 
Code. The memorialists urge that in Standards IL, 
IL., and IIL., systematic object-lessons should be given 
which would lead up to the more scientific teaching to 
be required in the higher Standards. The memorial 
has been signed by Professor Max Miiller, Dr. Caldi- 
cott, Mr. Eve, Professor Meiklejohn, Professor Carey 
Foster, and many leading members of various School 
Boards. 


THE EARL OF SHAFTESBURY ON RAGGED SCHOOLS. 
—The thirty-ninth annual meeting of Field Lane 
Refuge and Ragged School, Clerkenwell, was held on 
June 16th, under the presidency of the Earl of 
Shaftesbury, K.G. After the reading of the report, 
from which it appeared that the institution was in a 
prosperous condition, the noble chairman said that in 
Field Lane the Ragged School movement originated, 
and it had taught the public that it was the only system 
which could reach the seething mass of ignorance, 
destitution, and filth that existed in great cities. State- 
aided education was incapable of reaching the destitute, 
neglected, and wandering. The Ragged School system 
endeavoured to supplement, as far as possible, the 
deficiency of paternal care, and he would rather be at 
the head of such a movement than president of the 
Royal Society. Ragged Schools, he maintained, had 
greatly tended to the maintenance of order, decency, 
and propriety in the metropolis. Amongst the other 
speakers who urged the claims of the institution were 
the Bishop of Bedford, the Rev. Gordon Calthrop, and 
the Hon, A, F. Kinnaird. 


THAMES VALLEY ‘TEACHERS’ ASSOCIATION.—A 
general meeting of the members of the above Asso- 
ciation was held at Earl Russell’s Schools, Petersham 
Park, Richmond, on Saturday, June 11th, 1881. The 
minutes of the previous meeting were read and con- 
firmed. A vote of condolence with the widow and 
family of the late Mr. Alfred Legg, of the Public 
Schools, Kingston, was passed amid many expressions 
of regret for his early decease. Letters were read from 
Lord George Hamilton and other M.P.’s respecting 
the Registration Bill, and Messrs. Martin, Stone, 
Diprose, and E. Wilkes Smith gave an account of the 
Conference proceedings. After the tea, to which 
sixty-eight sat down, J. R. Langler, Esq., B.A., Presi- 
dent of the N.U.E.T., delivered an able address to 
the teachers present on the advantages of union, the 
work of the executive, the coming code, and the 
necessity for a high moral tone in the edueator. On 
the motion of Mr. Pillinger, seconded by Mr. Stevens, 
a hearty vote of thanks was accorded to Mr. Langler 
for his kindness in attending, and for his able address. 





The meeting then adjourned to the park for cricket, 
etc. 


We are pleased to state that Mr. Thomas Laurie, 
formerly of Stationers’ Hall Court, has removed to 


more commodious premises at 31, Paternoster Row, 
E.C. 


— 0—_ 


Crossty. 


The following new publications will shortly be 
issued by the National Society’s Depository, Sanctuary, 
Westminster :—How to Prepare Notes of Lessons, by 
W. Taylor, Normal Master, St. John’s College, Batter- 
sea. Botany Reading Books, Part I., by Rev. A. 
Johnson, St. Olave’s Grammar School, Southwark. 
Political Economy Reading Book, by R. H. Inglis 
Palgrave. Advanced History Reading Book, being the 
supplemental volume of the English History Reading 
Books. Geography Reading Books, Part 1V. Geo- 
graphy Home Lesson Book, No. 1, to accompany Part 
I. of the Geography Reading Books. 


+ 
* *# 

Messrs. Hildesheimer & Faulkner, art publishers, 
of 41, Jewin Street, E.C., announce that they will open 
early in August an Exhibition of Designs suitable for 
Christmas Cards, and offer the sum of £3,500 in 
prizes. The exhibition will be held in the Gallery of 
the Society of British Artists, and the judges are 


Messrs. W. P. Frith, R.A., J. E. Millais, R.A., and 
Marcus Stone, A.R.A. 


* 
** 
Mr. G. Saintsbury, who is thoroughly competent for 


the work, has undertaken to edit a new edition of Scott’s 
Dryden, for Mr. Patterson, of Edinburgh. 


oe 
* * 


Prof. J. P. Postgate and Mr. C. A. Vince, Fellow of 
Christ’s College, Cambridge, are engaged upon a much- 
needed work, a Dictionary of Latin Etymology, which 
will embody in an intelligible form the results of the 
most recent research, The book will be issued by 
Messrs. Macmillan and Co. 


ia 
** 
. It is proposed to issue a series of ,small grammars 
of Oriental languages, under the editorship of Prof. 
E. H. Palmer. He will himself compile the Arabic, 
Persian, and Hindostani grammars. 
Pd 
A handsome memorial stone is being erected in 
Highgate Cemetery over the grave of the late Mrs. 
Cross, better known as ‘George Eliot.’ It is in the 
form of an obelisk, twelve feet in height, and has been 
designed by Messrs. Macdonald, Field, & Co., who 
are executing the work in Aberdeen granite. On the 
pedestal is the following inscription in gold letters :— 
* Of those immortal dead who live again 
In minds made better by their presence.’ 
Here lies the body of 
‘GEORGE ELIOT,’ 


MARY ANN CROSS, 
Born 22nd November, 1819 
Died 22nd December, 1880. 
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The French Académie des Sciences has passed a 
resolution for the purpose of founding a station for the 
study of zoology in the Eastern Pyrenees. The insti- 
tution is to be in memory of Arago, the savant, who 
was a native of that part of the country. 


* 
** 


Dr. E. A. Freeman, the historian, who has been 
travelling in Italy for several months, will shortly start 
on a tour through the United States. His health is 
much improved, but it is not yet sufficiently restored 
for him to resume his work. 


* 
** 

M. Henri Taine’s great work upon the origines of 
contemporary France consists of two parts. ‘The first 
part was comprised in one volume, L’ancien Régime. 
Of the second part, two volumes have already appeared, 
Lanarchie and La Conquéte Jacobine. 1n his preface 
to the last named, M. Taine promises a fourth and 
last volume, Ze Gouvernement révolutionnaire. 


* 
** 

Prof. Jowett’s translation of Thucydides is about 
to be published by the Clarendon Press. It is con- 
tained in two handsome volumes, the first of which 
comprises the English text with a marginal analysis ; 
while volume ii. has the notes and a long and elaborate 
essay on inscriptions of the age of Thucydides, and 
some shorter dissertations. Each volume is supplied 


with full and well-arranged indices, and the work is | 


dedicated to Viscount Sherbrooke. 
ee 


Mr. Edward Arber (Hon. Fellow of King’s College, 


and Assistant Professor of English Literature in Uni- | 1ona the : 
: _ —Systems, Institutions, and Statistics of Public 


versity College, London), whose excellent reprints of 
old texts are so well known, has been elected Professor 
of English Language and Literature at the Mason 
College, Birmingham. 
ee 

Messrs. W. Swan Sonnenschein & Allen’s an- 
nouncements for early issue include a second edition, 
greatly revised, of Prank and Vine’s Zlementary Text- 
Book of Botany; a Student's Handbook of German 
Literature, by E. Nicholson; an addition to their 
series of Linear Blackboard (outline) Wall-maps, viz., 


the Zwo Hemispheres, and among others A Compari- | 
son of Foreign Standards of Teaching, with an intro- | 
duction by A. Sonnenschein, and dedicated by permission | 


to the Rt. Hon. A. J. Mundella, M.P., Vice-President 
of the Council. This last volume will contain also 
the standards just proposed by the Code Conference 
Committee. 
ee 
Mr. Arthur Sidgwick is about to publish a new 
edition of the Agamemnon of Aeschylus, with notes 
suited to boys in the sixth form, and undergraduates 
at the universities. 
ee 
The Council of the Society of Arts “nave lately set 
up six new memorial tablets on houses in London in 
which great men have lived in times past. 
commemorated are Peter the Great, who stayed a 








The six thus. 


short time in Buckingham Street, Strand; Sir R. 
Walpole, in Arlington Street ; Sheridan, at 14, Saville 
Row ; Barry the artist, in Castle Street, Oxford Street ; 
Newton, in St. Martin’s Street, Leicester Square ; and 
Hogarth, at Archbishop Tennison’s School. 


ee 
Mr. William Poole, of 12a, Paternoster Row, will 
shortly issue a new volume of poems from the pen of 


Joseph S. Fletcher, which will be entitled Songs after 


Sunset. 


* 
** 


As we go to press we are pleased to hear that upon 
the occasion of the Annual Pic-nic of the Westminster 
Wesleyan Training College, on June 25th, a banquet is 
to be given to Mr. Langler, President of the N.U.E.T. 
We hope in our next issue to give a full account of the 
proceedings. 

— o——_ 


Manuals on Education and Pedagogy.—The 
following list of manuals on education and pedagogy, 
from the catalogue of Mr. Thomas Laurie, of 31, 
Paternoster Row, is the most complete we ever remem- 
ber having met with. We have not space to copy the 
prices, sizes, etc., of each work as given on the list: 
English Pedagogy: Education, the School and the 
Teacher in English Literature. American Pedagogy : 
Education, the School and the Teacher in American 
Literature. German Pedagogy: Education, the 
School and the Teacher in German Literature. Edu- 
cational Biography—Memoirs of ‘Teachers and Educa- 
tors—Vol. I., The United States. German Educational 
Reformers, being Memoirs of Eminent Teachers, and 
Educators. National Education in the German States 


Instruction. Object Teaching and Method for 
Primary Schools. Studies and Conduct, being 
Letters, Essays, and Thoughts of Eminent Men. 
Pestalozzi and Pestalozzianism, being the Life, 
Educational Principles, and Methods. Technical 
Education—Systems, Institutions, and Statistics of 


| Scientific Instruction applied to National Industries. 
_ Educational Aphorisms and Suggestions, Ancient 


and Modern. Military Systems and Education. 
Report on the Schools in the United States. 
Cyclopedia of Education by Kiddle and Schem. 
Quick’s Essays on Educational Reformers. Abbott’s 
Teacher. Stanley's Life of Arnold, Two Vols. 
Donaldson’s Lectures on Education. Fearon’s School 
Inspection. Leitch’s Practical Educationists. Calder- 
wood on Teaching. Gill’s Systems of Education. 
Locke on Education. Rousseau’s Emile. Paroz: 
Historie de Pédagogie. Reminiscences of Froebel, by 
Biilow. Currie’s Principles and Practice of Education. 
Aschem’s Scholemaster. . Tate’s Philosophy of Educa- 
tion. Latham on the Action of Examinations. Mill's 
Lecture at St. Andrew’s University. Rollin’s Method 
of Education, Four Vols. Stowe’s Training System. 
Thompson’s Day-Dreams of a Schoolmaster. Thring : 
Education and School. Wiese’s Letters on English 
Education. Robinson’s Manual of Method. Report 
of Committee of Council on Education in England. 
Johonnot’s Principles and Practice of Teaching. 
Laurie’s Primary Education. Fitch’s Lectures on 
Education. 
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fHatriculation Chemistry, 
(Continued from page 85.) 


BY E. W. V. VOLCKXSOM, 
Lecturer on Chemistry at St Gregory's College, Downside, Bath. 


24. Give the atomic weights of oxygen, chlorine, 
iodine, hydrogen, nitrogen, and carbon,, according to 
the Aydrogen and oxygen scales. July, 1858. 


Oxygen Scale. 
100 
442°65 

1579°5 
12°48 
177°04 

754 


Hydrogen Scale. 
16 


Oxygen, 
Chlorine, 35'5 
Iodine, 127 
Hydrogen, I 
Nitrogen, 14 
Carbon, 12 


25. Explain what is meant by the term molecular 
weight. One molecule of ammonia, consisting of one 
atom of nitrogen and three atoms of nitrogen, what 
is the molecular weight of ammonia? ume, 1872. 


By molecular weight is meant the sum of the 
atomic weights of the elements of a molecule. 
The molecular weight of ammonia is 14 + 3 =17. 


26. Give the molecular weights of common salt, 
iodide of potassium, carbonic acid, and nitrate of 
silver. (The following atomic weights may be 
adopted :— Chlorine, 35°5 ; sodium, 23 ; iodine, 127 ; 
potassium, 39 ; carbon, 12 ; oxygen, 16; nitrogen, 14; 
silver, 108.) Jan. 1865. 


Common salt, NaCl, has for molecular weight 58°5 
Iodide of potassium, KI, - 166 
Carbonic acid, CO,, ~ - 44 
Nitrate of silver, AgNO, ,, 170 


27. Explain, with reference to examples, the mean- 
ing of the term chemical equivalent. /u/y, 1844. 


Chemical equivalent is a definite weight of an ele- 
ment capable of replacing a definite weight of another 
element. Since 35°5 parts by weight of chlorine 
combine with 1 part by weight of hydrogen to form 
hydric chloride, 35°5 parts by weight of chlorine are 
said to be equivalent to 1 part by weight of hydrogen. 
Also, since 2 parts by weight of hydrogen combine 
with 16 parts by weight of oxygen to form water, 8 
parts by weight of oxygen are said to be equivalent 
to 1 part by weight of hydrogen. So also, as 35°5 
parts by weight of chlorine are equivalent to 1 part 
by weight of hydrogen, they are by deduction equi- 
valent to 8 parts by weight of oxygen. 


_ 28. Explain what is meant by combining propor- 
tions, equivalents,* or atomic numbers. July, £849. 


* The term equivalent was formerly used as synonymous with 
‘atomic weight’; but at present the term is scarcely used, 
and in its present meaning it signifies the atomic weight divided 
by the atomicity, 


| 








The examiner takes these three expressions as 
synonymous. ‘They refer to the proportions, or the 
multiples of them, in which all the bodies combine 
among themselves. For example, the atomic weight 
of hydrogen is 1, that of oxygen 16, that of 
nitrogen 14, that of potassium 39: therefore, when 
these bodies form compounds among themselves, they 
will always do so in some simple multiples of 1, 16, 
14, 39- 


29. What is the composition of the following 
substances :—Air, water, silica, marble, ammonia, 


| marsh gas, and black lead or plumbago ? 


Give the names of the substances represented by 


| the following formule :—CO, NO, SO,, N,O,, PH, 


and NH,Cl. Jan. 1879. 


Air, a mixture chiefly of oxygen, nitrogen, and 
carbonic acid. 

Water (H,O), a compound of oxygen and hydrogen. 

Silica (Sid,), a compound of silicon and oxygen. 

Marble (CaCO,), a compound of calcium, carbon, 
and oxygen. 

Ammonia (NH,), a compound of nitrogen and 
hydrogen. 

Marsh gas (CH,), a compound of carbon and 
hydrogen. 

Black lead or plumbago isan allotropic modifica- 
tion of carbon. 


The name of CO is carbonic oxide, or oxide of 
carbon. 
i NO is nitric oxide, (N,O,). 
- SO, is sulphuric dioxide, or sulphur- 
ous anhydride. 
N,O, is nitric trioxide, or nitrous 
anhydride. 
PH, is hydric phosphide, or phos- 
phuretted hydrogen. 
NH,(Cl is ammonic chloride. 


30. Write the names of the following compounds :— 
CO, CO,, N,O, N,O,, N,O;, CHy C,H,, SO, SO,, 
and H,S. an, 1881. 


The name of CO is carbonic oxide. 
» CO, is carbonic dioxide, or carbonic 
acid. 
ss N,O is nitrous oxide (laughing gas). 
= N,O, is nitric trioxide, or nitrous 
anhydride. 
N,O, is nitric pentoxide, or nitric 
anhydride. 
CH, is light carburetted hydrogen 
(methyl hydride or marsh gas). 
C,H, is heavy carburetted hydrogen 
(ethylene, or olefiant gas). 
SO, is sulphuric dioxide, or sulphur- 
ous anhydride. 
SO, is sulphuric trioxide, or sulphuric 
anhydride. 
H,S is hydric sulphide, or sulphur- 
etted hydrogen. 


(To be continued. ) 
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MAY, 1881. 
CANDIDATES. 


Three hours and a half allowed. 
Arithmetic. 


MALES. 


1. If half a dozen herrings are sold for 34d., what should be 
paid for 27, and what for 99 herrings? 

2. What is the cost of 2 tons 2 cwt. 1 qr. 7 Ibs, at £8 14s. 4d. 
per cwt. ? F 

3 If £11 4s. 29d, be paid for 5 cwt. 3 qrs. 14 lbs., what is 
that per quarter? 

4: Find the value of 104 Cheshire cheeses, each weighing 
18} Ibs, at 63d. per Ib. 

FEMALES, 
1. Make out the following bill :— 


6 ozs, 
4 doz. 
114 yds, 
14 doz. 
16 pairs 
15 pairs 
7 pairs 


Ss. d. 

of Berlin wool at 5 6 per Ib. 
hooks » 3 © per gross. 
flannel » I 24 per yd. 
collars » O 7% cach. 
cuffs » 9 6 perdoz, pairs. 
socks "9 4  . 
gloves 9» 2 114 per pair, 

13} yds. ribbon » I It per yd, 


6} doz, collars »,° 84 each. 
55 O IN} per yd. 


127 yds. ,, calico 

2. Find the value of 10,445 at £1 17s. 84d. each. 

3- 29 tons 6 cwt. 3 qrs. 19 Ibs. at £11 13s. 4d. per ton, 

4. 485 tons of coal were purchased at 15s. 9}d. per ton; in 
transit they were injured so much that they were worth only 


10s, 6d. per ton, : find by Practice the loss incurred. 


Grammar. 
* And in the nights of winter, 
When the cold north winds blow, 
And the long howling of the wolves 
Is heard amidst the snow ; 
When round the lonely cottage 
Roars loud the tempest’s din, 
And the good logs of Algidus 
Roar louder yet within.’—MACAULAY. 

(2) Point out and parse all the verbs, adjectives, and adverbs 
in the above. 

2. Mention some nouns that are used only in the singular, 
and some that are used only in the plural, and account for this 
limitation in each instance. 

Geography. 

1. Describe a trip from London Bridge to Ramsgate and 
back again, keeping to the south side of the river in going, and 
crossing over to the north side in returning. 

2. Describe the physical features of Northumberland, dis- 
tinguishing carefully the different parts of the county. // you 
can, draw a map. 

3. Name the University towns of Great Britain and Ireland, 
and say what you know about each. 


Composition. 
Write from dictation the passage given out by the Inspector. 
Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word 
Offspring. . 

Write, in small hand, as a specimen of copy-setting, ‘ Vas 
not your husband in Margaret's battle at St, Albans slain ?’ 


Music. 
A quarter of an hour allowed for this paper. 


1. Write, over each of the following notes, its pitch name (C, 
D, De, Ae, or other), and under each its duration name (crot- | 
chet, quaver, or other) :— 





— 


2. Follow each of these notes by its corresponding rest :— 





7 — 
e 





os See = 


S=73 














3- How many tones and semitones are found in a major scale, 
and what places therein do the latter occupy ? 


ANSWERS.—CANDIDATES. 


Arithmetic. 
MALES. 


I. (a) 6:27: 34d.: Ans. 
‘3hd. x 4% = 1s. 39d. (1st Ans.) 
(b) 6: 99:: 34d. : Ans, 
34d. x 4P = 4s. ofd. (2nd Ans.) 


,o uw 
814 4 
6 


52 6 


° 
7 

© = price of 42 cwt. 
7 = ” I qr. 
o} = « 7 Ibs. 


Ted hid 2 


2 
3 
° 


Ss. = ¢ of I qr. 10 I 


|—_—_ 
4/368 16. 5} = price of 42 cwt. 1 qr. 7 lbs. 


5 cwt. 3 qrs. 14 Ibs. = 234 qrs. 


AU 4s. 29d. + 235 = gs. 6$d. 
£: a & 
Il 4 23 
2 


47)22 8 54(95- 64d. 
20 
448 
423 
25 
12 
305 
282 
23 
4 
94 
=i 
104 x 18} = 1808 Ibs, 
1898d. 
63 


4)5694 


14234 
11388 


12)128114 


2,0)106 7s. 74d. 


453 7s. 74d. Ans. 
FEMALES. 


d. 

6 per lb. 

© per gross 

2} per yd. 

74 each 

6 per doz. pairs = 0 12 
at9Q 4 29 =oOl!r 

- at 2 II} per pair ° 
at I Ir per yd. = 5 
at o i each 2 13 
at O II} per yd. =519 


Total = £13 10 10 


Se 
1. 6 oz. Berlin wool at 5 
4 doz. hooks at 3 
rif yds, flannel at 1 
1} doz, collars at o 
16 pairs cuffs 
15 pairs socks 
7_ pairs gloves 
13} yds. ribbon 
6} doz. collars 
127 yds. calico 
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2. ‘ £ Ss. 
10445 0 
5222 10 
2611 5 
pa eng 1044 Io 
6d.—fof-2s.| 261 2 
2d,=—+4 of 6d. 87 se a 2d. 
3d. =4 of 2d. 10 ae pa 3d. 


£10682 5_11} = price of 10445, at £1 17s. 8}d. 
, a er 


1113 4xI 
4 


price of 10445 at £1. 
? ” 10s. 
” ” 5s. 
%” ” 2s. 


”? ” 6d. 


10s.= fof £1 
5s.==4 of Ios. 


-_ 

Jo 

35 n | 
BLO BMOOOOR | 
oda o od 





4613 4 
7 


326 13 4 
Il 13 4 


338 6 8 
5 cwts. = fof 1 ton 218 4 
Icwt. = +} of 5 cwt. 1 8 
= of I cwt. 5 Io 


price of 29 tons, 
5 cwt. 
I cwt. 
2 qrs. 
I qr. 
14 lbs, 
4 lbs. 
I lb. 


of 2 qrs, 211 
= 4of 1 qr. r 53 
= +4of I qr. 5 

1} 


= tof 4 lbs. 
41342 7 4% = price of 29 tons 6 cwts. 
_ 3 qrs. 19 lbs. 
Loss on 1 ton = (15s. 94d. — Ios. 6d.) = §s. 34d. 
485 at 5s. 34d. 
4 s. a. 
485 0 O 
dof £1 \121 § © loss on 485 tons at 5s. 
gy Of 58s. | 6 “ * i. 
I a , 


£!128 6 54 =losson485 tons at §s. 34d. perton. 


Ue o dD 





Grammar. 


1. (a) when—relative adverb modifying the verb d/ow. 

cold—adj. of quality qual. winds. 

north—adj. of distinction pointing out wimds. 

élow—intrans. verb, strong conj. (J/ow, blew, dlown), 
indic. mood, pres. indef. tense, 3rd pers, plur. 
agr. with subj. wizds. 

long—adj. qual. howling. 

is heard—trans. verb, pass. voice, weak conj. indic. 
mood, pres. indef. tense, 3rd pers. sing. agr. with 
howling. 

when—rel. adv. mod. roars. 

lonely—adj. qual. cot/age. 

roars —intrans. verb, weak conj. indic, mood, pres. indef. 
tense, 3rd pers. sing. agr. with subj. diz. 

Joud—adj. used as adverb modif. roars. 

good—adj, qual. /ogs. 

voar—intrans. verb, weak conj. indic. mood, pres, indef. 
tense 3rd pers. plur. agr. with subj. /ogs. 

louder—adv. (in adj. form) comp. deg. modif. roar. 

yet—adv. of degree modif. /ouder. 

within—adv. of place modif. roar. 

2. (1) Some nouns, from the nature of their ——— are 
used only in the singular, and these are names of materials, as 
wine, water, silver; abstract nouns (qualities), as, courage, 
whiteness, wit, When these werds do occur in the plural they 
more or less differ from the sense in which they are used in the 


singular. 

2) Other nouns, from having a kind of plural meaning about 
them, are found only in the plural, as de//ows, trousers, measles, 
nuptials, 


Geography. 


1. On leaving London Bridge we may remark that the city is 
the largest a richest in the world. Continuing along the 
south bank of the Thames, we pass Greenwich, with its hospital 
and observatory, Woolwich, with its naval arsenal, Gravesend, 
with its numerous visitors, and come to Sheerness, where there 
is a strong fort, built after the attack of the Dutch (1667). 
Sailing easiward, we pass Whitstable, Herne Bay, Margate, a 
fashionable watering-place, round NV. Foreland, and reach 


THE PRACTICAL TEACHER. 





235 





Ramsgate. The last two towns are situated in 7hanet, which 
in the time of the Romans was a complete island, formed b: 
two branches of the Stour. Returning, we pass, on the nort 
side of the Thames, Shoeburyness, with its great guns, Southend, 
and 77/bury, famous for its fort in the days of Queen Elizabeth. 

2. The western part of Northumberland is occupied by the 
great mountain ranges of the Cheviot Hills and the Pennine 
chain. The county is chiefly composed of the long sloping 
moors by which these hills descend to the sea. There are only 
two rivers of any importance, the 7iweed, with its tributary the 
Till, in the north; and the 7yze, with its branch the Derwent, 
marks the southern boundary, A great coal-field lies along the 
banks of the Tyne. The eastern side of the county is washed 
by the North Sea, which supplies a ready transport for the coal. 

3. The University towns in England, are—O.x/ford, on the 
Thames ; Cambridge, on the Cam; London; Durham, noted 
for its Cathedral; and Manchester, famous for cotton manu- 
factures. 

In Scotland, Edinburgh, famous for its beauty; Glasgow, 
commercial capital of Scotland; Aderdeen, the ‘granite city ;’ 
and St. Andrew’s, famous for links and golfing. 

In Ireland, Dudlin, capital. Belfast, Cork, and Galway 
Colleges combine to form the Queen’s University. 


Music. 
ta Cc F B 4 D 
$= Se —~———s == a 
- r Ld 


-— 
Quaver Crotchet 








Semibreve Minim Semiquaver 





== 


Five tones and two semitones, the latter being found between 
the third and fourth, and seventh and eighth notes. 





FIRST YEAR, 


Pupil Teachers at end of First Year. 
Three hours and a half allowed, 
Arithmetic. 

MALES, 


1. What is the value in £ s. d. of *4952 of 3 half-crowns 
multiplied by 12°3932? 

2. Divide 7 miles 4 furlongs 28 poles 2 yards of inch by 27, 
and prove result by multiplication. : 

3- A bankrupt is able to pay } of $ of his debts to his credi- 
tors. One of these, A, receives £1224, and another, B, receives 
£3978. What sum did the bankrupt owe to A, and what to B? 

4. If 3 oz. of gold be worth £12°0297, what is the value of 
a nugget weighing 1°683 lbs. ? 


FEMALES. 


1. Ahouse worth £1125 is insured for three quarters of its 
value, at £2 5s. per £100; how much is the annual premium ? 

2. If I can walk 5 miles in one and a half hours, how long 
will it take me to walk 1320 yards? ‘ 

3- If the fourpenny loaf weighs 14 oz. when wheat is 63 shil- 
lings a quarter, what should be the weight of the sixpenny loaf 
when wheat is 84 shillings a quarter ? 

4. If 100 men working 10 hours a day can dig a trench 16 ft. 
wide, 8 feet deep, and 40 yards long, how many men in the 
same time, working 8 hours a day, can dig a trench 17 ft. wide, 
3 yards deep, and 30 yards long ? 


Grammar. 


1. Between what different kinds of words does the prepo- 
sition express the relation? Give examples. 
2. Give the possessive cases of the pronouns 7/ou, He, She, 
it, Who, They. 
3. Point out and parse the pronouns in the following pas- 
es :— 
a * He that hides a dark soul and foul thoughts, 
Benighted walks beneath the mid-day sun ; 
Himself is his own dungeon.’—MILTON. 
‘ And one spake on this manner, and another spake on that 
manner. Then arose Coifi and said: Tell us, King, what 
this new law is.’ 
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Geography. 
Answer fwo questions. 


1. Where are the counties of Caithness, Renfrew, and 
Peebles? Say what you know about each of them. 

2. Draw a map toshow the course of a traveller from Geneva 
to Marseilles, and then along the coast to Gibraltar. : 

3- Describe the physical features of Belgium, its rivers, chief 
towns, and industrial occupations. 


History. 


1. Give the dates of Egbert, Alfred, Canute, and Harold II. 

2. Write out a list of our sovereigns from William 11. to John, 
with dates. 

3. What kings filled the English throne at the beginning of 
the eighteenth and at the beginning of the nineteenth centuries? 
Makea list of the sovereigns wo reigned between them, and 
show their relationship, 


Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word 
Offspring. 

Write, in small hand, as a specimen of copy-setting, ‘ /Vas 
nol your husband in Margaret's battle at St. Albans slain ? 


Composition. 


Write from memory the substance of the passage read to you 
by the Inspector, 


Music. 
A quarter of an hour allowed for this paper. 


1. Write in a the scale of F (Fa), and in / the scale of G (S07), 
placing a sharp or a flat before each note requiring one, Mark 
the places of the sem'‘tones. 

afumes : 


—— 





2. Place its third over (a), its fifth over (2), its fourth over (c), 
its second over (), and its seventh over (¢). 


¢ 


a 
+ - ——$ ——= - »)- —— 


6 e 
SSS LSE 
=e ES 





llow many quavers are equal (in length) to one semibreve ? 


How many crotchets are equal (in length) to one dotted | 


minim ? 
low many crotchets are equal (in length) to one dotted 
semibreve ? 


ANSWERS.—FIRST YEAR. 
Arithmetic. 


MALES. 


1. This sum may be arranged thus :— 
7°58. X "4952 x 12°3932 = £2 6s. 034d. 
"4952 
75 
24760 
34664 


3°71400 
12° 3932 
7428 
11142 
33426 
11142 
7428 
3714 


46:0283448s. 
12 


0° 34013764. 








2. 
mls. fur. 


. y 4 


in. fur. po. yds. ft, in. 
“sO 8 o 2 «1 Ans, 
9 

8 


248 68 2 
8 





546 

496 

5° 
40 


1984 


3 
sh 


—_— 





24 





19 14 27 times. 
ae $ 


28 2 o.60OUo 278 


” 





3 of Ss 18 = fraction paid to each. 
5 7 35 


68 
35 _ Litt" x 35 
8 of £1224 = a 
221 
£2978 X 35 
18 
4 . : 1683 lbs. :: £12°6297 


101 x 12 
——_—— oz, : £13zF, 
60 


= £2380 sum owed to A. 


35 


7 of £3978 = = £7735 B. 


or 3 02. : 


(cig té4 
Ya * ri x $= £81 


FEMALES, 


3 of £1125 = £843 15s. 
£00 : £843 15s. 3 45s. 
458. x 16875 _ 45 x 135 _ 6075, 
2000 16 ?) 
= £18 19s. 83d. Ans. 


2. 8800 yds. : 1320 yds. :: 90 min. 
eto SE ws 2 Smin, = 134 min, 
4d. : 6d. :: 
84s. : 63s. 
1402. x 63 x 6 63 


4 x 7 = 4 = 1§ oz. 12 drs. 


14 ozs. 
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8 hrs, : 
16 ft. : 17 ft. 
8ft. : 9 ft. 
40 yds. : 30 yds. 
10oo men X 30 X Q X I7 x el 57375 
: 4o x 8 x 16 x 8 512 
The ,4;= parts of the work that a man can do. 


Grammar. 


10 hrs. :: 100 men. 





112,,4 men. 


| 
| 
| 


1. The preposition expresses the relation between a noun (or | 
pronoun) and a noun, as Queen of England; between a noun | 
and ar adjective, as ignorant of fate; and between a noun and | 


a verb, as Wellington conquered at Waterloo. 
2, NOMINATIVE. POSSESSIVE. 

Thou thine (thy) 
He his 
She 
It 
Who 
They theirs (their’. 

3. He—3rd pers. pron., masculine, sing. nom., subj. of wa/hs. 


History. 
1. Egbert n to reign (as Ki f England 
Fet a bega gn (as King of England) 


” ” 

Canute ,, os 1017 
Harold II. re 1066 

. William II. began to reign 1087 
Henry I. 90 = 1100 
Stephen - mn 1135 
Henry IL. 90 an 1154 
Richard I, os * 1189 

John ” ” 
3. William I/J. filled the English throne at the 


A.D. 
829 
871 


1199 
inning of 


| the 18th century (1701), and George mo at the beginning of the 


_ Toth (1801). 


that—simple rel. pron, mas. agreeing with /c, 3rd pers. | 


sing. nom. subj. of Aides. 

himself—comp. pers. pron. (emphatic for he Aimse//) 3rd 
pers. sing. nom. subj. of 7s. 

iis own—comp. pronominal adj. qual. dusgeon. 


cne—indef. pron. 3rd per. sing. com. gen nom. subj. of 


spake, 
another—indef. pron. 3rd pers. sing. com. gen. nom. subj. 
of spake. 


us—tIst pers. pron. com. gen. plural, dative case (/o under- 
ood). 


st 
what—interrogative (indirect) pron, sing. n<v. nom, subj. 
of és, 
Geography. 


1. Caithness.—A county in the north of Scotland, bounded 
by the ocean on the north and south-east, and by Sutherland | 
on the south-west, from which county it is separated by the | 


Morven Hills and the Ord of Caithness, 


The bu'k of the | 


county is made up of moorlands surrounded by rugged sea- | 


beaten rocks. 
of Old Red Sandstone. 


The shire consists throughout its whole extent | 


Renfrew.—This county lies on the south bank of the estuary 


of the Clyde, opposite to Dumbarton. It is separated from 
Ayrshire by a low ridge of rocks, and stretches eastward to the 
borders of Lanarkshire. It is the most thickly-peopled district 
in Scotland, owing to its geographical position. 
p rtion lies within the coal-measures, and its western lies along 


yards which have made the river famous. 

Peebles.—This county forms the upper basin of the Tweed. 
It is separated from Dumfries by Hart Fell, and by the Pent- 
land Hills it is cut off from Midlothian. It touches Lanark- 
shire on the west, and Selkirk on the east. The shire consists 
of moorland and narrow mountain ‘glens fitted only for sheep 
pasture. 

3. Betcium.—Physical Features.—Belgium belongs to the 
great European plain. The ground in the eastern parts is hilly, 
and contains portions of the Ardennes. In the northern pro- 
vinces the land is so low that it has to be protected from inun- 
dation by dykes, and on the west the sea is warded off by sand 
hills or downs, which are in some places covered with pine trees. 

The Rivers of Belgium are the Meuse and the Scheldt, which, 
with their tributaries, form a most abundant water communi- 
cation. Canals also supply an important means of transit. 

Chief Towns.—Brussels, a handsome city ; several beautiful 
c:thedrals; Waterloo ro miles to the south. Antwerp, great 
emporium of Belgian commerce; beautiful Gothic cathedral, 
much admired. //echlin, one of the chief seats of Belgian 
manufactures. Ghent, chief seat of cotton manufactures of 
Belgium, and a city of many historical associations. Pruges, 
noted for manufactures and its history. Ostend is the chief port 
of communication with England. 

Industrial Pursuits—The greater part of Belgium is not 


naturally fertile, but the industry of the people has rendered the | 


soil highly productive. Spade-husbandry is extensively em- 
ployed, and great attention is paid to the rotation of crops: 
Flax, hemp, and tobacco are grown, and cows in great numbers 
are kept in the western part of Flanders. A high value is also 
set on Flemish horses. The principal manufactures are lace, 
and linen. Liege is the centre of the iron manufacture, the prin- 
cipal iron-works being situated along the banks of the Meuse, 
Namur is noted for its fine cutlery. 


Its eastern | 





Between these two rei 

Anne, sister-in-law of William III. 

George I., great-grandson of James I. through Elizabeth. 
Anne was great-grand-daughter of James through Charles 1. 

George Il., son of George I, 

a a aT Oumgs II. through Frederick, Prince 
of Wales. 


Music. 











———— 
—— 
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SECOND YEAR. 


Pupil Teachers at end of Second Year. 
Three hours and a half allowed. 
Arithmetic. 

MALES, 


1, At 34 per cent. per annum simple interest, how much will 
£6050 produce in 7} years? 

2. Ina school of 500 children, 24 per cent. are presented for 
examination in History, and of these 26°6 per cent. fai/, How 


the estuary of the Clyde, and includes the great ship-building | many pass ? 


3. Acertain sum produces in 6 months, at 18 per cent. per 
anaum simple interest, 19°4175 shillin What is the sum ? 

4. If I buy 2tons 3 cwt. 3 qrs. of sugar for £120, and pay 
42 10s, for expenses, and then sell the sugar at four guineas 
per cwt , what do I clear per cent, ? 


FEMALES. 
1. Divide ar ty £2 
2. What number added to $4+4$ will produce 334% ? 
3. Find the value of § of a bushel — } of age 
4. If $ of anestate be worth £1093 17s. Id., what is the 
worth of 3 of it? ‘ 


Grammar. 


1. ‘Mahomet made the people de/ieve that he would ca// an 
hill tohim. The people assembled. Mahomet called the hill 
to him again and again; and when the hill stood still he was 
never a whit abashed, but said, ‘‘If the hill will not come to 
Mahomet, Mahomet will go to the hill.” ’—Bacon. 

(a) Analyse the subordinate sentences in the above, and state 
to what class each belongs. 

(4) Point out the conjunctions in the above, and show what 
is the use of each in the context. 

(c) Parse the words in italics. 

2. Conjunctions have no power of governing a case. Is there 
any exception to this? Ifso, what is it? Give an example. 

3- Mention some verbs that are used both as principal verbs 
and as auxiliary verbs, Give examples of both uses in the case 
of each verb. 

Geography. 
Answer /wo questions. 


1. Describe the physical features of Belgium, its rivers, chief 


| towns, and industrial occupations. 
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2. Give notes of a lesson on ‘British Possessions in the 
Pacific.’ 

Draw a map or sketch maps to illustrate your lesson, 

3. Name three or four native races who are subject to British 
authority in our foreign possessions ; and describe the character 
of each. 


SECOND PAPER. 
One hour allowed for Females, two and a half for Males. 
History. 


1. Who was Boadicea? Give some account of her revolt and 
overthrow. 

2. When and how did Egbert of Wessex become king of 
England ? 

3. Where is Runnymede? Describe the event which makes 
it famous in our history. 

Penmanship. 

Write, in large hand, as a specimen of copy-setting, the word 

OF ~ stony 
rite, in small hand, as a specimen of copy-setting, ‘ Was 

not your husband in Margaret's battle at St. Albans slain?’ 


Composition. 
Write full notes of a lesson on 7/e Census. 
Euclid. 


[All generally understood abbreviations for words may be used, 
but no symbols of oferations, such as -, +, x, are admissible. ] 

1, Write out the — enunciation (oaly) of the third 
proposition of Book I. 

2. From a given point, to draw a straight line equal to agiven 
straight line. 


3. Two straight lines AB, CD, intersect at E ; show that the | 


bisectors of the angles AED, BEC are in the same straight line. 
[Apply I. 15.) ; 
Music. 


A quarter of an hour allowed for this paper. 


1. Write, under each of the following, the name and quality 


(major, perfect, or other) of the interval it forms :— 


es ss SS SS 

—- —— { =I == 

2. Write in (a) two measures of common time, and in (4) two 
measures of triple time. 











3. Write in (a) the signature of D (Ae), in (/) that of BP 
(Se), in (¢) that of A (Za), and in (¢) that of ED (A/e). 
b 


ANSWERS.—SECOND YEAR. 
Arithmetic. 
MALES. 
' ar" 
6050 oO 


3025 Oo 
15150 Oo 


21175 oO 


5293 15 © 
148225 0 Oo 


1535,18 15 oO 
20 
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2. 24 p. c. of 500 = 500 x = = 120 No. presented. 


If 26 p. c. fail, then 73} p. c. pass. 
73% p. c. of 120 = 120 x a = 88. Ans. 
£9 is derived in 6 mos. from y es 
Is ” 100 X yhy 
19°4175 
180 


” ” 

19°41755. »» £100 x 
ie. £32 x “31575 
ze. £10°7875 
Zé. £10 15s. Od. Ans. 

2 tons. 3 cwt. 3 qrs. cost £120 os. + £2 I0s. 

122°5 

43°75 

” £28 

rcwt. of £4'2 — £2°8 or £1°4 

2°8 gains £1°4 


I cwt. o 


“. there is a gain 
1'4 x 100 
fw » 
” ” ° 
2.2, 50 p. c. 
FEMALES, 


er PE NS ed 
9 * 10} ~ 9 xus~ 9° A™® 
Required number = 3335 — (34 + 44) 
3235 - 353 
2z5- Ans. 
3. § bush. = 2% pks. 
*. 2§ pks. - § = + = 1}. Ans. 
4. $:33::£1003 17s. 1d. 


£1003 17s. Id. x 1x3 


x 


5)14053 19 2 
5)2810 15 10 


562 3 2. Ans. 


Grammar. 
I. (a) 





Sentences, Subject. | Predicate. Extensions,| 





* still. (Adverbial,) 





would to him 
call ( place) 


(a) 
That he would call 
an hill to him. 
(Noun,) 


(that) 
he 


(4) 
When the hill stood | (when) still 
the hill (manner) 


(4). 
Mahomet will go to |Mahomet} will go 
the hill, 


to the hill 
( place) 


(ca) 
If the hili will not | (if) the | will not 
hill 


to 
come to Mahomet. come Mahomet 


(Noun.) 


























Note.—c, and c, form one noun sentence ; cy is adverbial to ¢,. 
CONJUNCTIONS. 


(¢) Zhat—connecting a subordinate noun clause with the 
principal. 
(1) and—connecting two adverbs, 
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(2) and—connecting two principal sentences. 
when—connecting subordinate adverbial clause with 
a principal. 
éut—contrasting two principal sentences. 
if—connecting a subordinate adverbial clause of con- 
dition with a principal. 
(c) ~~ ewe strong bee (make, made, made), 
indic. mood, past indef. tense, 3d . sing. agr. 
with Mahomet. Sb sieht 2 
(40) delieve—trans. verb, weak conj., infinitive mood, 
pres. indef. tense (40 omitted after made). 
call—trans, verb, weak conj., infin. mood, pres. indef. 
tense (40 omitted after would). 
(dy) a whit—= adverb of degree modif. adashed. 
abashed—verbal adj. qual. he. 
come—intrans, verb, strong conj. (come, came, come), 
infin. mood, pres. indef. tense gov. by wi//, 


2. Than is an exception to the eee power of con- 
junctions, though by some it is considered a preposition, as, 
‘ His father is dead, ‘han whom I never knew a better man,’ 


3 Princifal, Auxiliary. 
Thou doest well. Thou dost read. 
Itisnot ofhim that w7//eth, We will be avenged. 
You shou/d not do that. If you should see John, tell him all. 
You may go. It is possible that I may be mistaken. 
Have you a book? You ave read the book. 
He was at home, He was seen at home. 


Geography. 


1. See same question answered under * First Year,’ 
2. Notes ON ‘BRITISH POSSESSIONS IN THE PACIFIC.’ 


Australia.—Largest island on the globe—sometimes called 
a continent—its seasons the omy of ours—-coast line small 
in proportion to the extent of the island—has very few great 


rivers, the Murray the chief, its largest tributary the Dar/ing— 
— small rivers never reach the sea, but are lost in the soil— 
1g 


ds all near the coast. Chief mountains in south-east— 
Australian Alps—Blue Mountains.—Dividing Range—highest 
peak, Mt. Kosciusko, Interior is treeless—soil, with exception 
of a barren region in the middle, fertile—Great Barrier Reef 
forms a natural breakwater. Divisions—West Australia—South 
Australia—New South Wales—Victoria— Queensland. 7 
Towns— Melbourne— Sandhurst— Castlemaine— Geelong—Syd- 
ney— Maitland— Bathurst— Goulbourn— Brisbane—Adelaide— 
Perth, Climate—Monsoons blow in the north—westerly winds 
prevail in the south—long droughts—hot winds. Productions 
—Gold, copper, wool, tallow, gum-trees, acacias, heaths 
—food plants of Europe grown—native animals nearly all 
pouched—lyre-bird, emu, an swan peculiar. 

Tasmania,—Heart-shaped—named from Tasman—surface va- 
tied—coast irregular—size of Scotland—mountainous in north 
and west—J/?. Humboldt—lakes in middle—people employed 
in rearing cattle and sheep. Capital, Hobart 7Town—second 
town, Launceston. Froducts—Iron, copper, timber, wool. 

New Zealand.—Antipodes of England—consists of two large 
islands, North /sland and South Island, and a number of small 
islands, of which Stewart I. is the chief—area larger than Great 
Britain—climate healthy. Mountains— Southern Alps—Mt. Cook. 
Many lakes and rivers. Products—Coal, iron, gold, timber, 
etc. Chief Towns—Auckland—Wellington—Blenheim—Christ- 
church—Dunedin—Invercargill. 

Fiji Zsles.—Finest group in South Pacific—extremely fertile— 
well wooded. The two large islands are Viti and Vanna—capi- 
tal, Zevuka, with an excellent harbour. Products—Bread-fruits, 
bananas, sugar, tobacco, cotton. 

Vancouver Jsland.—Diversified by hill, lake, and valley—soil 
rich—produces luxuriant vegetation—coal has been found of 
good quality. Capital, Victoria—belongs to British Columbia. 

Hong Kong.—At mouth of Canton River— Victoria chief town. 

Zabuan.—On north-west coast of Borneo—great quantities of 
coal—chief settlement, Victoria Harbour. 


3- In Cape Colony the Cafres and Hottentots are subject to 
British authority. The former are bold, warlike, and intelligent, 
engaged in agriculture and pastoral pursuits; the latter are a lazy, 
degraded, and filthy race. In New Zealand the M/aor7s are tall, 
well-built, and intelligent, with glossy hair and a copper com- 
plexion. The Adorigines of Australia are of the lowest type, live 


in holes in the earth, wear little clothing, and live on fish and 
roots. 








History. 


1. Boadicea was se of the Iceni, a tribe of South Britain. 
While Suetonius Paulinus was on an expedition to Mona ( Angle- 
sey) she revolted, and burned London, Camulodunum and 
Roman towns, besides defeating the Romans, Suetonius, how- 
ever, on his return utterly routed her assembled forces, and she, 
to escape disgrace, poisoned herself, 

2. Egbert, the wisest and most powerful of the kings of 
Wessex, in 823 defeated the Mercians, who had invaded his do- 
minions, and wrested from them the tribu kingdoms of Kent 
and Sussex. The East Angles revolted from Mercia, and placed 
themselves under Egbert, who soon afterwards received the sub- 
mission of Northumbria. Thus England was virtually united 
in 827 under Egbert, the eighth Bretwalda. 

Runnymede is a meadow on the Thames, not far from 
Windsor. Here, in the summer of 1215, the barons met King 
John, and after some discussion got him to sign Magna Charta, 
which bound the kings of England to grant to their people many 
of the chief privileges which they still enjoy. 


Composition. 
Nores OF A LESSON ON Zhe Census. 


Definition.—An enumeration of the people and a collecting 
of information ding their ages, occupations, place of birth, 
ootianaliin —alele be compared to the information given by a 
boy on coming to school for the first time—his name ent in 
class and general registers, date of birth, etc, 

How the Census ts taken.—Some days before, enumerators are 
appointed by the registrar. These distribute schedules to every 
householder in their several districts ; notes taken at same time 
of street, house, occupier, and number of windowed rooms. 
‘Then all who sleep in the house on first Sunday night of April 
written down on schedules, which are called for during the Mon- 
day. Enumerators examine the schedules as they lift them, 
make any necessary corrections, and after entering them all into 
a large book, carry the results to the registrar, who transmits 
them to the proper authorities, and these again to the Home 
Secretary’s office in London. 

Use of the Census.—Gives mere information about the 
progress of a country—its increase or diminution of population 
—the number of men able, if necessary, to defend their country 
—as to the numbers of members of Parliament for certain coun- 
ties, cities, or towns—the number of children of school age—the 
wealth of a nation. 


Euclid. 


1. The articular enunciation is, ‘Let AB and C be-two 
given straight lines of which C is the less, it is required to cut 





off from AB a part equal to C.’ 
2. Prop. 2, Bk. I. 

C 3. Let the angle AED be 
bisected by FF, and CEB by 
GE ; then GE shall be in the 
-psame straight line with FE. 
/ Because the angle CEB is 
equal to the angle AED, the 
PF Dp halves of these are equal (I. 
15), and AEC is equal to 
BED (I. 15). Therefore the three — GEC, CEA, AEF 
are together equal to the three GEB, BED, DEF. But (by the 
corollary to I. 15) these six angles are together equal to four 
right angles, and therefore the three angles on either side of 
FEG are together equal to two right angles, and therefore FEG 
is a straight line. 


Music. 








““Pluperfect 4th Imperfect sth Minor 3rd Minor 7th © Major and 


2 
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THIRD YEAR. 


h t end of Third Year, if apprenticed 
Pp myn y 18783 and Pupil Teachers at end 
of Fourth Year, if apprenticed before that date. 


FIRST PAPER, 
Three hours and a half allowed. 
Arithmetic. 


MALES. 

1, What per-centage of 1°5 tons is (a) 1 cwt.? (4) 1 quarter ? 
() tb. ? Give answers in decimals. 

2. The cost of maintaining a certain school is £110 a year, 
The Government grant amounts to £29 10s-od,, and the school 
fees to ¢§ of that sum. What a of the expenditure is 
met by (a) the grant ? (4) the fees? Give answers in decimals. 

3 te railway stock, bought at 28 per cent. premium, pays 
74 percent. on the investment, what per cent. would it pay if 
bought at 10 per cent, discount ? 

4. If I invest in 4 per cent. stock standiag at 77}, at what 
rate per cent. shall I receive interest for my money? 


FEMALES. 
1. Divide 0625 by 1°75 ; and express J. as a decimal, 


t 

2. A, after doing }ths of a piece of work in 30 days, calls to 
his assistance 3, and together they finish it in 6 days; in what 
time would B do it alone ? 

3. Reduce 1 fur. 30 po. to the decimal of a league ; and 7 
guineas to the decimal of £5 10s. 11d. 

4. Required the expense of painting the outside of a cubical 
box whose edge is 3°5 ft., at 1°3s. per sq. yd. 


Grammar. 


. «++» ©The voice of Enid rang 
Clear through the open casement of the Hall, 
Singing; and, as the sweet voice of a bird, 
Heard by the lander in a lonely isle, 
Moves him to think what kind of bird it is 
That sings so delicately clear, and make 
Conjecture of the plumage and the form ; 
So the sweet voice of Enid moved him.’—TENNYSON. 
(a) Point out and analyze the noun sentence in the above 
passage. 
(4) Parse the participles, and infinitive moods, in the above. 
(©) Explain how the word ‘ what’ is used in the fifth line, 
and give other uses of the same word. 
(¢) Give the meaning of the above passage in plain, simple 
words of your own, 

2. Give examples of words compounded with the Latin pre- 
position 7 (meaning in, into). Mention some words in which 
the affix i has quite a different meaning, and state what that 
weaning is, 

Geography. 


1, Give full notes of a lesson on ‘ Arabia and the Arabs,’ 
Draw a map in illustration. 
N.B.—No Introduction, 
2. Name, in order, and describe the chief seaports of Africa, 
SECOND PAPER. 
One hour allowed for Females, two and a half for Males. 


History. 


1. When, where, and with what result was the battle of Flod- | 


den Field fought? What occasioned war between the two 
countries at that time ? 


2. Give the name and date of the last King of England who 
Cied a violent death, and describe his end. 

3- Mention some of the most striking proofs of progress and 
social improvement since the beginning ‘of this century. 


Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word 
Offspring. 


Write, in small hand, as a specimen of copy-setting, ‘ Was not 
jour husband in Margaret's battle at St. Albans slain ?* 


Composition. 


Write from memory the substance of the passage read to you 


by the Inspector. 











Euclid. 


[All generally understood abbreviations for words may be used, 
but symbols of oferation, such as —, +, x, are not admissible.] 


1. From a given isosceles triangle cut off a trapezium which 


shall have the same base asthe triangle and its remaining three 
sides equal to each other. 
[Bisect the angles at the base. etc. 


] 
2. State the a enunciation (only) of the twenty-seventh 
proposition of Book 


3. Ifa side of any triangle be produced, the exterior ~~ is 
equal to the two interior and opposite angles; and the three 
— angles of every triangle are together equal to two right 
angles, 
Algebra. 
: a(a +b) - (a? - 6") o 
1. Find the value of c pe ee) when a = 2, 
b=4, c=6. 
2. nr x°4+x-2 by x°+x-6; and divide the product 
by 27+ 52+6. 
3- Solve the equations :— 
(1) or - +. h 
hel? dota 
2x+1 402-3x_ 
re..." 


71 -—6x 


Music. 
A quarter of an hour allowed for this piper. 


1. Complete the following (by inserting the necessary sharps 
or flats) as a descending and ascending diatonic minor scale of 
E (Af). Mark the places of semitones :— 





a 
la a I ye ae oe a — 
an — ee ee — a — o_o 
SS SS = 


2. Write measure, of rests only, in each of the kinds of time 
indicated by the following signatures :— ‘ 


ar 


3. Write over each of the following the name of the major 
scale, and under each that of the minor scale, of which it is the 
signature :— 

















a 




















ANSWERS.—THIRD YEAR. 


Arithmetic. 
MALES, 


I. 1 cwt. is yy of 1°5 tons (30 cwt.) or 4,49 p. c., z.¢. 3°3 Ans. 
Iqr. 5 rhs ” (120 qrs ) »» +48 ” te. 833 Ans. 
rib. ,, ave ” (3360 Ibs, ) » Uses 9 «8e 

029761904 Ans. 

2. 34 of £29 10s. = a . £8 10s. school fees ; 

29 10s. x 100 
”. grant pays £29 10s. in £110, or £29 — 


£295 x10 p.c.=268i Ans. , 


p. 


x 100 
110 
3. For 128 to bring 7} p. c, it must have been invested in 


128 x 74 
the —T50 


8 
And fees pay £8 103. in £110, or 5 p.c.=7°72. Ans, 


or the 9°6 p. c. 


t. 100 = 10} p.c. Ans, 


Briefly stated, the sum may be worked thus :— 
go : 128 :: 74: 10}. 
4. An investment of £774 brings an income of £4. 


At a discount of 10 the percentage a2 


ila 

” 41 ” 774. 
100 0 44% a5, 

Zé. Sx p-ce 
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FEMALES. 


I. (a) Hh) yen 0371428 
525 


1000 
875 


1250 
1225 
tN 
250 =12¢ 
175 
75° 
700 
500 
350 


1500 
1400 


2. ths in 30 days = py every day, 
= 7; in 6 days; 
.Adoes 3°+° — 34 of the whole; 
B ,, | $$ in 6 days, 
or B ,, the whole in $2 x6 days, or 21} days. Ans. 
Ifur. 30po. 7Opo. | 
a — 
gul. sh +) 
(4) 45 10s. 11d. — 110s, tid. 1331" 32531 + +» 
4. 3°5 ft. x 3°5 ft. x6=73'5 sq. ft. =8} sq. yds. 
84 yds. at 1°3s. each= $s. x 42=103. rojd. Ans. 





3 (@) 





Grammar. 


1. (a) ‘ Waat kind of bird it is’ is the noun sentence. 
Jt—subject. 
is what kind of bird—predicate. 
(4) singing—incomplete part. of a verb of strong conj, (sig, 
Sang, sung), qual. voice. 
heard—complete part. of a verb of weak conj. qual. voice, 
to think—trans. verb, infin, mood, strong conj. (think, 
thought, thought), pres. indef. tense, gov. by moves, 
make—trans. verb, infin. mood, strong. conj. (make, made, 
made), pres. indef, tense gov. by moves. 

(c) What is an adjective qual. ind. Besides being an adjec- 
tive, what is alsoa compound pronoun ; as, ‘ Tell wat he said,’ 
and an interrogative, as, ‘ What did you say?’ 

(d) The window of the Hall .was open, and as Enid sang the 
notes were heard as clear as the song of a bird which has caught 
the ear of the solitary dweller on an island, and has so much 
interested him by the purity of its tone that he tries in imagina- 
tion to make out the species, and even guesses at its shape and 
the colour of its feathers. He is just as much stirred by Enid’s 
song as that recluse by the notes of the bird. 


2. The following words are compounded with 77 (meaning in, 


into) : zvestil, z/lusion, zmbecile, zrradicate, engrave. 

The prefix % has quite a different meaning in the following :— 
inaction, ignoble, 7/legal, immaculate, zrrational ; in these words 
the prefix means of, 


Geography. 
ARABIA AND THE ARABS, 


1. Boundaries.—N., Syria and the Euphrates ; £., Persian 
Gulf ; s., Indian Ocean; w., Red Sea and Isthmus of Suez. 

Length.—1,600 miles. Breadth.—1,000 miles, opulation.— 
10,000,000. 

General Aspfect.—Surface, an immense plateau, skirted along 
w. and s, by mountain chains—Horeb and Sinai, in peninsula 
of Sinai, greatest heights—coasts low, and fertile where well- 
watered— interior, immense shifting sands—no rivers, except in 
the rainy season. 

Climate.—One of the driest in the world—heat of plains ex- 
cessive—temperate in highlands—simoom blows from interior 
to coasts. 

Productions.—Vegetables, date, palm, coffee, cotton, spices, 
vines, fig, etc. Animals, horse and camel most important, as 
they form the chief wealth of the Arabs. All kinds of industry 
unimportant, but large quantities of merchandise brought by sea 
and caravans, 





Chief Towns.—Mecca—‘ Holy City,’ birth-place of Mahomet ; 
Medina—where Mahomet is buried; Mocha—famed for its 
fine coffee; Aden—strongly fortified (British); Afuscat—great 
emporium of commerce. 

Arabs.—People of two classes—those settled in towns, and 
Bedouins, or children of the desert—supposed to be descended 
from Ishmael—wander with flocks and herds—dwell in tents, 
and live partly by plunder—gov t is vested in the Bedouin 
chief, styled Sheikh or Emir. 





CHIEF S#A-PORTS OF AFRICA, 


2. Alexandria—founded by Alexander the Great ; important 
station on the overland route, Zw#is—next to Cairo in popu- 
lation, and to Alexandria for commerce. Afogadore—chief sea- 
ne ak naate a lesen Sales Lagos has superseded 

‘adagry asa port. Loando carries on trade with Lisbon. Ca 
Town—stands on the south side of Table Bay, and is a well- 
built town. ort Elisabeth is the principal place for shipping 
on the eastern part of Cape Colony. D'Uréan is the chief port 
of Natal. Mozambigue—exports slaves, ivory, and gold-dust. 
Mogadoxa is the chief port on the east coast. Massowah—tte 
chief port of Abyssinia—stands on an island, Swez is a station 
on the overland route. 


History. 


1. The battle of Flodden was fought on Flodden Hill, a 
height in the Cheviot Range, eight miles north-west of Wooler, 
in Northumberland. The Scots in this battle suffered a most 
disastrous defeat from the Earl of Surrey, the King and most of 
his nobility being slain (1513). 

The causes of the war at that time were—(1) The piratical ex- 
peditions of the Scottish sailors; (2) Complaints were made by 
the Scottish King that certain money and jewels which James's 
Queen had inherited from her father had been withheld by 
Henry VIII.; (3) James was incited by the Queen of France to 
be her champion, and to break a lance with her enemy the King 
of England. : 

2. The last English King who died a violent death was 
Charles I., who was executed 30th January, 1649. He was con- 
ducted to Whitehall by Major Harrison. Next day the Court 
of Justice met in Westminster Hall, and on the 27th January 
passed sentence of death on Charles. Two days intervened be- 
tween the sentence and the execution, These were spent by 
Charles in devotion and in parting with his children. Bishop 
Juxon, who accompanied him to the scaffold, said to him, 
‘ There is, Sir, but one stage more, which, though turbulent and 
troublesome, is yet a very short one. It will carry you to 
heaven, and there you shall find a crown of glory.’ ‘I go,’ said 
Charles, ‘ from a corruptible to an incorruptible crown, where 
no disturbance can have place. At one blow his head was 
severed from his body. The executioner held up the head and 
said, ‘ This is the head of a traitor.’ 

3. The application of steam to the purposes of locomotion has 
wrought a marvellous change upon the life of the civilized 
world since this century n, Steamboats were invented, and 
then George Stephenson achieved the construction of a locomo- 
tive engine, capable of drawing carri on a line of rails. The 
efforts of Rowland Hill ended in the establishment of a general 
penny postage. But this was little beside the achievement of 
Cooke and Wheatstone, who constructed ‘the electric telegraph. 
Submarine cables were eventually laid between Europe and 
America. The lighting of houses and towns with gas, free 
trade, Reform Bill, and Education Act are all evidences of social 
improvements. 


Euclid. 


A 1, Bisect the angles at the base of the 

isosceles triangle by the straight lines BD, 

CE, and produce them till they meet 

the sides AC, ABin D and E, Then 

BEDC shall be the trapezium required. 

Because in the triangles EBC, DBC 

there are twoangles, EBC, ECB, respect- 

ively equal to DCB, DBC, and one side, 

BC, common. Then (by I. 26) the triangles 

are equal, and they are on the same base, 

BC, They are therefore between the 

DB c same Ilels. Join ED; ED is parallel 

“to BC, and the angle DEC is equal to 

the alternate angle ECB; but ECB is equal to DCE. re- 

fore DE=DC, and in the same manner DE=EB ; and there- 

fore the three sides CD, DE, EB of the trapezium EDCB are 
equal—Q. E, F. 
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The enunciation of I.27 is, ‘Let the straight line 
EF, which falls u the two straight lines AB, CD, make the 
alternate les AEF, EFD equal to one another; then AB 
shall be parallel to CD.’ 
3. Prop. 32, Bk. I. 
Algebra. 


1, Substituting figures for letters, the expression is 
2 (2 +4) (2°- 4%) ) _ 
2-4-2 (2-4) +47/— 
(4+8-4+16) \_ 
4- 16-44+8+16 
6x %=18. Ans. 
w+ x -2 
x2+ x -6 
“+ 8-22 
4+ x2-2x 
—6x° -6x+12 
w+ 5x+6 rapa ear 49 
a4 + 5.9 + 6.27 
-39-13- 8x 
—3x9-1529-18x 
2x2 + 10%+ 12 
2x7+ 10x +12 
3. (1) L. c. M. of denominators = 4¢/ ; 
'. adfx + befx + bdex — bdfg=bdfh, 
adfx + befx + bdex = bdf (g+h), 
x= _ bdf(g+h) 
adf + bef + bde. 
(2) L. c. M. of denominators = 29 x 12; 
. 24x +12 — 11658 + 87.1 = 3132 — 81954 + 10442, 
24.x + 87x — 1044.c = 3132 + 11658 — 12 — 81954. 


Collecting and changing signs 933 = 67176, 
x=72. Ans. 


Music. 
1. 
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FOURTH YEAR. 
Pupil Teachers at end of Fourth Year, #/ apprenticed 


on, or after, tst May, 1878 ; and Pupil Teachers at end of 


Fifth Year, if apprenticed before that date. 
FIRST PAPER. 
Three hours and a half allowed. 
Arithmetic. 
MALES. 


1. A capitalist invested £6940 in 3 per cent. Consols standing 
at 868, and sold out when they had risen 34 per cent. What 
was his gain, the brokerage on each transaction being 4 per 
cent. ? 

2. Asum of money amounts in 10 years, at 34 per cent., simple 
interest, to £506 15s. 14d. To what sum will it amount in 15 
years more ? 

3. The ready-money price of an article at a tradesman’s who 
allows mercantile discount in the —- way for ready money 
is £8 11s., and the credit price is 49. What ought the credit 
price to be im order that, while ing the same ready-money 
price he may allow ftwice the rate of discount ? 


4. What is the annual income derivable from a sum of £7850 
invested in stock standing at 984, and yielding the same rate of 
interest at which £7864 12s. will amount in 5 years to 
£9175 7s. 11d.? 

5. A market woman sold out of a basketful of eggs, to A, 
one-third, less by 5, of what she had ; to B, one-fifth of what 
she then had, less by 12; and to C, three-fourths of what she 
then had, less hy 20. She had still 80 eggs left: how many had 
she at first ? 


FEMALES, 


1. At what rate per cent. will 4540 amount to £734 8s. in 
9 years at simple interest ? 

2. In a class of 25 children, 19 have attended during the 
week. Days attended by children, 5 for 5 days; 6 for 44; 3 
for 4; 2 for 34; 1 for 3; 1 for2; 1 for} day. Find the aver- 
age number of days attended by each child. 

3. In standard gold, 11 parts out of 12 are pure gold. How 
much per cent. is dross ? 

4. Divide 40 guineas among A, B, and C, so that their 
portions may be as 7, 11, and 14 respectively. 


Grammar. 


* What makes this world to be so variable 
But lust" that folk have in dissensidn ? 
For nowadays a man is held unable? 
But if* he can, by some collusién,* 
Do his neighbour wrong and oppression. 
What causeth this but wilful wretchedness, 
That all is lost for ack of steadfastness ?’ 
CHAUCER.—Sallad sent to King Richard. 
pleasure 2 fit for nothing 3 unless * fraud or deceit. 


(a) lager , Richard is meant? and how long ago did 
he live? 

(4) Write out the sense of the first five lines in modern 
English. 

(c) Point out any words in the above which seem to you 
to be derived from the French or Latin languages. 

(d) Parse the words in italics, 

(e) Analyze the 3rd, 4th, and 5th lines. 


Geography. 


1. Describe a journey by land from New York to San 
Francisco. 
: Draw a map of the United States in illustration of your 
esson. 

2. Where and what are Chili, Chimborazo, Juan Fernandez, 
Magellan, Monte Video, Quito, Rio de Janeiro, Tierra del 
Fuego, Valparaiso? Say what you know of each. 


SECOND PAPER. 
One hour allowed for Females, two hours and a half for Males. 
History. ' 

1. Would you say that the various invasions of this island 
from the south and the north of Europe were beneficial or 
injurious to the inhabitants? Give your reasons. 

2. Give the names and dates of the sovereigns of England 
who have died by a violent death, and sketch the character of 
one of them. 

3. When were the Acts of Supremacy and Uniformity ? 
What were their provisions? and what parties ref to be 
bound by them ? F 

Penmanship. 


Write, in large hand, as a specimen of copy-setting, the word 
Ofipring: 
rite, in small hand, as a specimen of copy-setting, ‘ Was 
not your husband in Margaret's battle at St. Albans slain ?? 
Composition. 
Write a short essay on ‘ The Census.’ 
Euclid. 


(The only abbreviations admitted for ‘ie sguare on AB’ 
is ‘sg. on AB,’ and for ‘the rectangle contained by AB 
and CD,” ‘rect. AB, CD.’) 

1. If ABFG, ACKH be the squares on the sides AB, AC of 





a triangle right-angle at A, and if M, N, be the feet of the 
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perpendiculars dropped from F and K sespectively upon BC 
produced, prove that BM is equal to CN. 


(Draw AR perpendicular to BC ; prove the triangle CNK equal 
to the triangle ARC, and the triangle BMF equal to the 
triangle ARB, &c.) 


2. If a straight line be divided into any two parts, the 
squares on the whole line, and on one of the parts, are equal to 
twice the rectangle contained by the whole and that part, 
together with the square on the other part. 


Algebra. 


1. Find the G. c. M. of 24x4-—222°+5, and 48x*+ 16x°-15, 


— 22x? + 
and reduce qaxt4 1603-15 


2. Solve the equations :— 


to lowest terms. 


3. A man walked 8 miles 1320 yards in a certain number of 
hours, less by one than the number of miles he walked in an 
hour; how long did he walk ? 

Can you explain the meaning of the negative root of the 
equation obtained in working this problem ? 


Mensuration. 


ABCD is a trapezium, of which the diagonal AC is 325 yards, 
and the sides AB, BC, CD, DA are 123, 208, 116, 231 yards 
respectively ; find the area in acres, roods, and poles. 


Music. 
A quarter of an hour allowed for this paper. 


1. Write the upper tetrachord of D (Xe) minor in every form 
with which you are acquainted. Mark the places of the semi- 
tones, and augmented intervals. 

















2. Write, under each of the folléwing pairs of notes, the name 


and quality (major, perfect, diminished, or other) of the interval 
it forms :— 
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ANSWERS.—FOURTH YEAR. 
Arithmetic. 
MALES, 


1. Paid for stock 86$+4 or 863 p. c. 
Sold his stock 90$-$ or 90 ,, 


Gained 3} on 86} of capital. 
863}: 6940: : 3}: profit. 
£6940 x #4, =20x 13= £260. Ans. 





2. Amount of £100 for 10 years at 34 p. c. = £135. 
"i a = * 


ss 6. 
1f yrs:Zg yrs.::13 7 73 
2 5 5 


2)656 18 14 
Amount = £506 15s. 14d.+328 9 of = £835 4s. 2}d. 
3. 9s. discount off £9= 5 or § p. c.; 
..in order that 10 p. c, may be allowed he must charge }}$ 
of £8 11s., or 
49 8s. 1y;d. Ans, 
4. (@) 984:7850::100: £8000 stock. 


8 8 
£100 x a = £8000. 


(4) 4s 4, 
9175 7 I 
7864 12 6 


5)1310 15 5 
Interest per annum, 


x 4 é 
7864%:8000:.262 3 1: 
8 8 20 


262 3 1 


62917 6400 5243 
12 
629174. 


$2917. 64000 _ 6 03 = 6266. 

61927 =64000d.=£266 13s. 4d. 
( 80-20)4=no. before C got his =240 
(240-12)§= ,, age =285 
(285- 5)4= A , =420. Ans, 


FEMALES, 


1. £734 8s.-£540=£194 8s.=interest. 
LCs & 
540:100::194 8 
Q yrs.:1 yr. 
100 


£194 8s. *Tyoxg =4 Pe Ans, 


days. 

5 for 5 each 
© 5, 445) =27 
3 4 » =12 
” 34 ” 7 
” 3 ” 3 
” 2 Lad 2 


” 4 ” oe 
19 19)76°5 


" 4'026318, average no. of 
days for those present at all. 
re 3'06, average for whole class. 
, 2 out of 12 is dross, 7.¢. py} 
: ti ASP = 84 p. c. ‘Ans. 
4. 7+11+14=32 parts. 
vy of £42= 9 
Ho» £42=1 
4 » 442=1 


9, A’s share, 
ry Bs 5, 
76Cs 5 
Grammar. 
(a) The King Richard meant is Richard II., who lived 500 


(i) the leasure which people take in disagreeing with one 
another ts the reason of the changefal state of the world, Be- 
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cause at the present time every one is considered fit for nothing 


unless he is able, by fraud or deceit, to injure and oppress his 
fellow-man. : 
(c) The words of French or Latin origin are—variadl:, dis- 
sension, collusion, oppression, canseth, 
(¢) What—inter. pron, neut, sing. nom, to makes, 
but—prep. gov. obj. case /ust, , 
that— simple relative, neut. sing. 3rd pers. obj. gov. by Have. 
i/—conj. gov. subordinate sent. 
Ae—pets. pron. 3rd pers. sing. masc. nom, to can. 
can—defect. verb, subj. mood, pres. indef. tense, 3rd pers. 
agr. with Ae, rs 
do—trans, verb, strong conj. (do, did, done), infinitive 
mood, pres. indef. tense, gov. by can. 
what—interrog. pron. neut. sing. nom. to causeth. 


causeth—trans. verb, weak conj. indic. mood, pres. indef. 


tense, 3rd pers. sing. with what. 
this—demonstr, pron. neut. sing. obj. by causeth, 
that—final conj. gov. subord. sent. 
for —prep. gov. obj. case ack, 
/ack—abstr. noun, neut. sing. obj, by for. 
(¢) 


Subject, [Prete Comple- Extensions 


Sentence. tion 
e 
| 





(a) | 
For a man is held un-| (For) a| is held | unable 
able nowadays. man 


(Principal.) 


nowa- 
days 
(time). 


| 


wrong jhisneigh- 
and op-| bour 
pression |(dative 
(direct object), 


| om; ad 








(4) : 

| But if he can do his) (But if) | can do 
neighbour wrong and| he | 
oppression. 
(Subord. to (a) condi 

tiona/.) 








Geography. 

1. Starting from New York, the first city in the States for 
ag mee wealth, and commerce, we proceed by rail through 

ew Jersey, past 7renfon, to Philadelphia, and traversing Penn- 
sylvania, we continue west past Harrisburgh, and Sittsburgh, 
a great iron-manufacturing city. Through O/io and Jndiana 
we remark no important town until we reach Chicago, on L. 
Michigan. This is called the ‘Garden City,’ and has the greatest 
— of grain in the world, We now enter the prairie-land of 
Jilinois, and cross the Mississippi, by a bridge a mile long, into 
Jowa, We continue west past Des Moines to Council Bluffs, and 
beyond the Missouri we arrive at Oma/a, the midway station of 
the Pacific Railway between New York and San Francis-o. 
We proceed west through Nebraska, along the line of the P/atie, 
and halt at Cheyenne, in Wyoming, across the hills and mount- 
ains of which we continue our route, and enter the Mormon 
territory of U/ah, and at its chief town, Great Salt L. City, 
we find the Mormon head-quarters, Skirting the whole length 
of the Gt. Salt Lake, we soon reach the Desert of Nevada, and on 
the slopes of the Sierra, bordering on the State of California, 
we enjoy some splendid scenery. After briefly noticing the 
commercial town of Sacramento, we soon reach our destination, 
San Francisco, the most commercial town on the Pacific. Our 
journey has a length of over 3,300 miles. 

CAili.-A country of South America, a long narrow strip 
between the Andes and the ocean. Chief town, Santiago, 

Chimborazo.—The highest summit of the Quito Andes, 

Juan Fernandes. An island off the coast of Chili, the resi- 
dence for four years of Alexander Selkirk, ‘ Robinson Crusoe.’ 

Magellan. The straits between Patagonia and Tierra del 
Fuego, so named from their discoverer. 

onte Video.-A city on the northern shore of the Rio de la 

Plata, capital of Uruguay. 


Quito.—A city on a plateau of the Andes, capital of Ecuador. | 
Rio de Janciro.—A city on the s.£. coast of S. America, | 


capital of Brazil—has a very fine harbour. 

Tierra del Fuego (* Land of Fire.’—An archipelago, at the 
southern point of S. America. It has many active volcanoes. 

Valparaiso (‘ Vale of Paradise’).—The most commercial city 
of Chili. 

History. 

1. The invasion of the Romans introduced government end 
— manners. Great cities grew up, connected by excellent 
roads, 
the chief corn-exporting countries of the Roman Empire. The 
Romans left their mark on the land more than on the pecp'e. 





| bad. He is made not merely unscrupulous, as 





Agriculture throve so much that Britain became one of | 


On the other hand, the Angles, Saxons, and Jutes, who in- 
vaded the cuuntry from the north, were fierce heathen, who en- 
slaved those whom they overcame, and drove the rest into the 
western part of the island. Be spoke of the Britons as Welsh, 
while the Britons called them all Saxons. In short, they drove 
the inhabitants from the land, and occupied it themselves ; even- 
tually growing into the great English-speaking people, the 
greatest gn the earth, 

a. A.D. 


Harold TT. 1066 
William IL, Rufus 1087 to 1100 
Edward II. 1307 5, 1327 
Richard ITI. 1377 »» 1399 
Henry VI. 1461 
Edward V, 
Richard III, 1485 
Charles I. 1625 ,, 1649 
The character of Richard IIT. is generally pegemmenind as very 
¢ most certainly 
was, but selfish, malicious, and very cruel. Ile was undoubtedly 
an able sovereign, and he certainly was at first very popular 
with the majority of his subjects. terrible blot on his name 
is his behaviour to his nephews. It was believed at the time, 
that fearing the nation might consider their claim on the throne 
stronger than his, he sent murderers who smothered them in the 
Tower. 

3. The first Act of Supremacy was passed in the reign of 
Henry VIII. in 1534, declaring the King to be supreme head cf 
the English Church. The great Sir Thomas More, Chancellor 
after Wolsey, and Fisher, Bishop of Winchester, were the most 
distinguished of those who were executed for refusing to take 
the oath of supremacy. 

The first Act of Uni‘ormity of service was made in 1552, for- 
bidding the use of any other religious rites than those set forth 
in the Prayer Book. The Princess Mary, afterwards Queen, 
declared that she would rather lay her head on a block and 
suffer death, than use the new service. 

Another Act of Uniformity c:used the secession of the Puritans, 
and a third Act, in the reign of Charles II., forced two thousand 
nonconforming ministers to withdraw from the Church. The 
most notable Dissenter at that time was John Bunyan. 


Composition. 

The Census is a term applied to the collecting of information 
regarding the population and employment of the people and 
the nationality of the subjects of the empire. The Census in 
our country is taken every ten years, and a sum is granted by 
Parliament for the purpose of defraying all expenses for paper, 
printing, and all enumeration accounts. The Home Secretary 
in London sends through the various official channels to the 
sheriffs of counties the various papers connected with emumera- 
tion work, Then to every registrar, or other recognized re- 
sponsible public servant, a number of books and schedules, 
reckoned sufficient for his district, is transmitted. Having 
divided the parish or town into enumeration districts, the regis- 
trar, with the approval of the authorities, appoints enumerators, 
who distribute schedules to every householder the week before 
the day appointed for collecting the information. Having noted 
the name of the householder, the number or name of the house, 
and the number of windowed rooms, he leaves the schedule to 
be filled up by the head of the family. The responsible person 
of every house fills up the various divisions on the paper with 
the information required, and hands it to the enumerator on his 
return visit. Very complete arrangements are always made so 
as to include every one in the kingdom on a certain night, not 
even a tramp being omitted. 

The value of such information to the Government is great, as 
it shows the number of men at their disposal, if necessary, for 
fighting purposes, the denseness of population in certain dis- 
tricts, the number of children of school age, the loss or increase 
of the population of towns and cities, the wealth of the nation, 
and other intresting and useful statistics. 

Euclid. 
eg 1. Draw AR perpendicular 
| | to BC. Then because the 
; angles ABC, BCA of the tri- 
angle BAC are equal to one 
right angle, as also the angles 
ABR (i.e, ABC), BAR of the 
- right-angled triangle ARB; 
‘4 > therefore the angle BAR is 
* equal to the angle ACB; but 
the argle FBM is cqualto the ABC, because FB is parallel to 
GC; for GA is in the same straight line wth AC. Therefore 


A.D. 
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the angle BAR is equal to the FBM, and the angles at 
M and R are right angles, ae side BF is equal to BA. 
Therefore (I. 26) the triangles FBM, ABR are equal in every 
respect, and MB is equalto AR. In a similar manner it may 
he shown that AR is equal to CN, and thus MB, CN, being 
equal to the same line, AR, are therefore equal to one another, 
and MB is equal to CN—Q, E.D. .. 


2 Prop. 7, Bk. II. 
. 4_ 2272+ 5\48x4+ 162° 
ney sgt age? 10 
5)60x* — 25 
120 § =o, be 
Jeaxt— 1082 
—12x7°+5 
—12x°2+5 


Algebra. 
-15/2 


24x4 — 22x°+ 5 by 122° - 5, 


the lowest terms are 


4° +3 
2. (1) 10x-y+3=20 or 1Ox—- y=17 or IlOx- y=I7, 
Qy+x-2=27 or x+9yv=29 or 1Ox+90;'=290 
91y=273 
¥RS3 
*, #32, 





(2) 29+ 54+ 147=472 +235, 
x? -42x= 8, 
x? — 42x + (21)? =88 +441 =529, 
x-21= +23, 
x= 2123, 
x=44 or -2. Ans. 
3. Let x=the number of hours he walked, 


miles Pet 


taking root 


then % mis, = _ ,. es 


5 


. &£-I=<, 


per hour; 


e-x=5s 


taking the root x-$= 


com leting the square ihe fos NE iat 
3 


, 
; x= 3h (or - 24), 

The meaning of the negative sign obtained in taking the square 
root of 9 is, that the square root of every quantity has both a 
positive and a negative sign, seeing that+3 x +3=9, and-3x 

—3zalso=9. 
Mensuration. 


123 + 208 + 32 28, half sum of 
ee imine = Me eiaes of ABC. 
328 — 123 =205 
328 — 208 = 120 
328-325= 3 _ 
4/328 x 205 x 120 x3 = */24206400= 
4920 sq. yds , area of ABC. 





(2) 464234 +325 _ 336, half sum of sides of ACD, 
336 - 116=220 
336 — 231 =105 
336 -325= II 
4/336 x 220 x 105 x 11 = 853776 =92408q, yds. area of ADC, 
sq. yds. 
4920 
= 
30})14160 
40)408 po. 3 yds. ° 
4)11 ro. 28 po, 
2 ac, 3 ro. 28 po. 3 yds. Ans. 
Music. 
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Publications Received, 


Arithmetic— 


(1) sas Arithmetical Test Cards. 
IV., V., VI. John Heywood, 


Code Reform— 
(t) Gladstone’s Elementary Education Code. 
French— 
(1) Mast’s French : Theory and Practice. 


Standards II., ILI, 


H., J. Infield, 


Boulton & Co. 


General Knowledge— 
(1) Fuller’s General and Bible Knowledge. Houlston & Sons. 


Geography— 
(1) John’s First Book of Geography. Geo. Bell & Sons. 
(2) Meiklejohn’s Geographical Reader, I. W. & ® 
Chambers. 
Grammar— 


(1) Nesbitt’s Grammarland. Houlston & Sons. 
(2) Phillips’ Illustrated English Grammar. G. Philip & Son. 
(3) Imperial Grammar and Analysis. Thomas Murby, 
Kindergarten— ; 
(1) How the Human Plants are Trained in a Kindergarten. 
Sonnenschein & Allen, 
Music— 


(1) Pearson’s National Method of Vocal Music. John 


eywood. 
(2) Pearson’s Singeér’s Handbook to National Method. John 
eywood. 
(3) Potter’s Church Choir Manual. 
Miscellaneous— 
(1) — Method of Teaching the Deaf and Dumb. Smith 
Elde 


Rivingtons. 


r. 

(2) Schole’s Child’s Bible Expositor. John Heywood. 

(3) — Missing Sheriff; and other Poems. John Hey- 
wood, 


Natural Philosophy— 
(1) Illustrations of Light and Heat; with Handbooks. W. 
& A. K. Johnston. 
Reading— , 
(1) Mast’s Phonic Method of Teaching Reading and Writing. 
Bean. 
Science— 


(1) Browne’s Botany for Schools and Science Classes. 
livan Bros. ‘ 
(2) Dunman’s Volcanoes and Coral Reefs, 


Sul- 
Griffith and 


Farran. 
(3) Stoker and Hooper’s Solutions to Examination Papers in 
Chemistry. Stewart & Co. 


School Reward Books—Fiction— 


(1) Claudine; or, Humility the Basis of all the Virtues. 
Griffith & Farran. 

(2) Distant Homes; or,the Graham Family in New Zealand. 
Griffith & Farran. 

(3) Fickle Flora and her Seaside Friends. Griffith & Farran. 

(4) Good in Everything; or, the Early History of Gilbeit 
Harland. Griffith & Farran. 

(5) Pictures of Social Life. Griffith & Farran. 

(6) — Tell: the Patriot of Switzerland. Griffith & 

‘arran. 


Writing— 
(1) Murby’s Imperial Copy-Books. Thomas Murby. 
R 
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Publications Rebietwed. 


Science and Art Department. Chemistry, 
Organic and Inorganic, worked out in 
full as Models. By G. N. Stoker, F.LC., 
F.R.M.S., and E. G. Hooper. London: W. 
Stewart & Co. 


When the great French Academic Dictionary was 
being compiled, it is said that Baron Cuvier asked what 
definition of a crab they intended to give. ‘A little 
red fish that walks backwards,’ was the prompt answer. 
The baron mused a few minutes, stroked his beard, 
and then replied, ‘Well, I have three objections only 
to take to this definition. In the first place the crab 
is not red, in the second place it is not a fish, and in 
the third place it does not walk backwards.’ Almost the 
same remark might with safety be made in one or two 
places here. On page 35 we find ja diagram, by 
courtesy so called, supposed to represent the manu- 
facture of hydrochloric acid. Even admitting that it 
does represent this—and in denying this we should act 
with justice and follow Cuvier—we still have to com- 
plain that it is not a diagram, but only a half-confused 
smudge ; and if we were to pass this by as a minor 
defect, we have simply nothing left. In fact, the figures 
are in general simply wretched, forlorn misrepresenta- 
tions. Once, by way of variety, reference is made 
to a diagram by letters, and the letters are omitted in 
the diagram itself. 

But it is not fair to lay at the door of the authors 
things for which publisher and engraver are jointly 
responsible. Let us pass on accordingly to the 
subject-matter itself. As before, we have some little 
complaint, but it is comparatively insignificant. We 
are told that Nickel, for instance, is a white metal 
resembling silver. ‘To this we object that Nickel is 
not white, and that it does not in the slightest resemble 
silver. ‘I'rue, our authors’ remarks apply perfectly to 
Electrolytic Nickel to which a high polish has been 
ziven; but itis no more fair to use this as a general 
description of the metal than it is fair to take gas- 
coke as a specimen of carbon, and thence describe the 
appearance of charcoal. On page 44, in the Inorganic 
part, we are asked for several methods of separating 
Manganese and Iron. We read through four methods, 
all more or less practicable, but fail to meet with the 
only one which the manufacturer finds it profitable to 
employ, obtaining the mixed sulphates, and then strongly 
igniting, so as to reduce the Fe SO, to Fe, O,, leaving 
this insoluble residue after treating with H,O and dis- 
solving the Mn SO, Or, again, we have a mixture of 
BaCO, Na,SO, CuCl, ZnCl, and MgCl, given, 
and are required to separate and distinguish the con- 
stituents. We might, at any rate, have hoped to sepa- 
rate the Ba CO, at once, by dissolving all the rest in 
water. As itis, H Cl is poured in, and the acutest 
chemist in the world would, we think, be unable to say 
whether it was Ba CO, and Mg Cl, or Mg CO, and Ba Cl,. 
Throughout this and similar questions, in fact, we are 


exist in our mixture, but no hint, not the shadowiest 
ox most imperfect, is given as to how these bases 
and acids combine. Even when all the substances are 
soluble, in nine cases out of ten such hints might have 
been given without taking more than a few lines. 

But, as we said, our grounds for complaint are fewer 
than our grounds for congratulation. South Kensing- 








ton theories seem grooved into the whole science. 
Graphic formule are managed with wonderful skill. 
Complex compounds, such as Meerschaum (Mg, H, 
Si, O,), Aluminic Pyrophosphate {(Al, Oy), 3P,0;}, 
Apatite (Ca; Oy, P; F), yield as readily as the simplest. 
Even in smaller points, such as writing P, instead of 
4P, our authors are careful to adhere to rule. 

Finally, if it be on the whole deemed advisable that 
a Key to the Science and Art Papers in Chemistry 
should be furnished, for the purpose, we presume, of 
model answers, we do not think that, taking into ac- 
count the great difficulty of writing such a book so as 
to please everybody, the work could be much more 
ably done. 

For facility of reference an index is added, with the 
result of making the book available to those who use 
the ordinary text-books. 


Grammar, History, and Derivation of the 
English Language. By Rev. Evan Daniel, 
M.A. In Two Volumes. I. Accidence, Parsing, 
Analysis, and Syntax. II. History and Deriva- 
tion. 135 pp. London: National Society’s 
Depository, Westminster, 1881. 


We should not think it out duty to give anything 
but praise to this work, but that the author himself in- 
vites suggestions and corrections, so that he will not 
misunderstand our following remarks. The book is 
mainly intended for ‘students in Training Colleges, the 
upper forms in Secondary and High Schools, and can- 
didates for the University Local Examinations, and for 
the Matriculation Examination of the London Univer- 
sity.’ We read it carefully through with a view to its 
adaptability to the last object, and rise from the perusal 
with very considerable satisfaction. Nevertheless we 
noted one or two points for remark. ‘ Dr. Donaldson 
used to say to his pupils,’ we are told in the Preface, 
‘whenever you come across an ingenious derivation, 
distrust it.’ We do not intend to quarrel with the 
doctor, but we do think that if this rule is quoted it 
should be adhered to more rigidly than it is. Mua- 
dred, we read, is made up of Aun, a contraction of 
the Gothic fathun (= ten), and raed, an old Swedish 
word meaning ‘a reckoning up to ten.’ The ingenuity 
of this is marvellous, but perfect credence is notwith- 
standing claimed for the result. What the real deriva- 
tion of Aundred is is not much to the point, even if it 
be a worthy cause for spending time. Latham puts it 
down to old Latin Aundredum, \eaving us precisely 
where he found us, for what on earth does Aundredum 
claim kinship with? Besides which, Dr. Donaldson 
might well have added a second canon, ‘ Most words 
put down to Low Latin are shams and deceivers,’ for 
the general rule with some philologists is to seize this 
language, as the one most passive under mutilation and 
injury, and father upon it any miserable little orphans 
who can find shelter nowhere else. 

In the case of disputed derivations, again, both 


| élaimants might surely have been allowed standing 
| ground. We confess that we have been always brought 
accurately shown that various acids and various bases | 


up to regard a king as the cunning, the wise man. 
Now, however, he assumes a fresh garb, as the cyn-ing, 
the son of his tribe. Bachelors and cowherds, and 
ladies and bread-kneaders, are identified in a manner 
which, if it does nothing else, shocks ancient preju- 
dices. 

We will name one other thing only, and that is the 
theory of the formation of the past tense. ‘I loved,’ 
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Mr. Daniel thinks, was once ‘I lovedede’ = ‘I love- 
did.’ We confess that there are great names in sup- 


port of this view, but there are more and greater now | 
| events, is utterly incompetent for the task. Fancy 
that ‘if -de = did, dy-de = do + dy-de = do + do | ; 
_ as we quoted ; and we really scarcely ever rise higher 


against it. Dr. Weymouth makes the amusing remark, 


+ dy-de, and so on ad infinitum.’ And he goes on 


pertinently, and to our mind conclusively, ‘There | 


scarcely seems room to doubt that the d of the past 
indicative is the same as the dor 4, and therefore 2 
also, found in so many languages in the past-participle 
and several quasi-participial forms ; and for these we 
find the meaning of dd unsuitable. Just as 
the hissing s appended to the Greek é¢v or wpe con- 
veyed the idea of motion, évs or eis indicating a 
motion that results in the position ¢y, and mpéy in- 
dicating a motion that résults in the position wpe ; so 
when an effort has been made and the work is 
achieved, a sense of relief is expressed by the ex- 
plosive @ or ¢ or more prolonged dental z.’ 


in this, but in many other questionable points, such | 


as the derivation of sha//, our author has followed 
Dr. Morris, while he might at least have mentioned 
the views of such a weighty opponent, who now and 
then differs prominently from him. 

Creditably and accurately done as is the first 
volume, the second is even more so. Now and then, 
perhaps, the derivations are far-fetched; now and 
then the arrangement is confused ; but as a whole the 
book is successful, and this is all the more creditable, in- 
asmuch as it is the first of its sort in the field. At times, 
too, we come upon things so obvious as to be almost 
truisms, certainly to need no special mention. No 
one could ever doubt that Jesuit and Jesus, Jeremiad 
and Jeremiah are closely akin, though it may fairly 
be doubted whether /ervemiad is any more a 
naturalized English word than several curious speci- 
mens originated by Carlyle of less obvious origin. 

In conclusion, we will express our unfeigned satis- 
faction. We have no hesitation in saying that the 
book contains enough amply to enable the student 
to pass the Matriculation well, and we doubt whether 
this can fairly be said of Mason or Morris. 


French, Practice and Theory; or, A New 
Practical and Natural Method of Learn- 
ing to Read, Speak, and Write the 
French Language. By G.C. Mast. Third 
Edition. London: Joseph Boulton. 


Of all the many French books which it has been our 


fortune, or misfortune, to notice during the last six 
months, this is pre-eminently the worst. The title 
contains six advantages of Mr. Mast’s scheme; we 
have, therefore, six indictments against the said title. 
The idea is not new: Ollendorff tried it some time 
ago, and now languishes in second-hand book-stalls— 
nowhere else. The idea is not practical; it is not 
natural. Can it be for an instant imagined that to 
learn to translate babyish nonsense, fit only for con- 
signment either to the waste-paper basket or the nur- 
sery, can ultimately lead to any good results? Take 
a specimen of what, if we may trust the Preface, 
‘young children, equally well as (sic) elder ones, 
should constantly repeat, as repetition is the only 
means of acquiring fluency :’—‘ Here is a box. 
you please, what is in the box? Sugar plums. Eat 
it, Shut the box.’ 
the sense to shut the book as well. 


It is to be hoped the child has | 


Again, the title informs us that Mr. Mast is com- 
petent to teach us how to read French. Even this we 
doubt ; while we are certain that his book, at all 


a Racine or Moliére made up of little sentences such 


than an acquaintance with this nonsense. 

In our opinion, again, it is equally unfitted to teach 
how to write French, inasmuch as even a Frenchman 
would count the most sensible model sentences in 
this book a compound of nonsense and wholly un- 
necessary sense. Sixthly and finally, it is an utter 


| failure in pronunciation, Again and again through 


| 
| 
| 
| 
| 
| 
| 


Not only | 


} 





these columns have we expressed our abhorrence of any 
attempt to teach pronunciation on paper. It cannot 
and never will be successfully done. Any approxima- 
tion thereto, moreover, is simply horrifying. Take 
the following choice morsels from the pronunciation- 
table given on p. 46 :— 


boite becomes bo-ah-tt. 

fils »  fiss, which is certainly utterly wrong. 

oreille ,, 0-ra-ye, which conveys no notion at all of 
the real difficulty. 

eks-keese, with the additional information 
in a foot-note that this last business 
must be done with a ‘rounded mouth’ 
so as to hit the mark exactly. 


excuse 4, 


We have accused this book in a very comprehensive 
fashion, but we are sure that no competent judge will 
consider that our accusations are far-fetched or un- 
necessary. Indeed, we have only to open the book at 
random to double the number. Surely, an author 
should try to speak the truth on his first page, what- 
ever becomes of the fiftieth. Yet we find a list of 
sixty words spelt alike in English and French, though 
by no means in all cases of precisely the same signifi- 
cance. This list is headed by the remarkable state- 
ment that all in it are ‘names of male beings, or con- 
sidered as males.’ Here are a few examples of what 
Mr. Mast considers as male beings ; or thinks, at all 
events, that the French have been deluded into think- 
ing of as male beings : arsenic, canal, fruit, vase, vice, 
village. Has our author never heard of a neuter gen- 
der? If he has, then it is simple barefaced nonsense 
to talk of the French as if they had no discrimination. 
If he has not, we leave our readers to judge of his 
capabilities to lead others. 

The title does give us an idea that we may get a 
formal.sort of introduction to grammar. ‘This is a 
notion, however, which we soon have to discard. 
There is absolutely no vestige of any systematic or 
orderly treatment—nothing but a few detached notes 
on verbs here and there. It is probable, of course, 
that Mr. Mast himself is not unacquainted with the 
subject. It is certain that he is utterly unable to prove 
his knowledge by his work, if, by a stretch of imagina- 
tion, these hundred pages may be so called. 

But we must have done. The book was not worth 
half the space. If any one desires to become ac- 
quainted with the method in which we advise him not 
to write a French book, if, indeed, any infatuation 
should finaly persuade him that the Fates mean him 


| to write at all; if any one desires to sound a depth 


If | 


of stupidity of which, in print, at all events, we should 
have doubted the existence,—let him devote all his 
spare energies to the perusal of this book. If he 
desires to know French, let him keep his distance 


| from Mr. Mast. 
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A Sequel to the First Six Books of the | 


Elements of Euclid, containing an Easy 


Introduction to Modern Geometry. With | 
numerous Examples. By John Casey, LL.D., 


F.R.S. Hodges, Dublin; and London: Long- 
mans, Green. 

Professor Casey’s aim has been to collect within 

reasonable compass all those propositions of modern 


geometry to which reference is often made, but which | 


are as yet embodied nowhere, save in scattered notes 
to Euclid, or surrounded with very much more ad- 


vanced work, which the elementary student, at all | 
events, has no very definite prospect of ever putting into | 


practice. It differs from the more elaborate works of 
Mulcahy and Townsend, in that any one who has 
thoroughly grasped Euclid merely, is fit for its perusal ; 
while, at the same time, we shall adfluce examples to 


prove that the results attained by these more limited | 


tools are by no means small or inconsiderable. 
The book is divided into six sections, corresponding 
to the various Books of Euclid. Excepting the gene- 


rally confused look of the diagrams and print, this is | 


almost the only objectionable point in it. Though one 
would expect that an arrangement of this sort would 


result in an orderly and systematic treatment of the | 
And the | 


subject, the result is precisely the opposite. 
confusion introduced by this method of treatment is 
very much heightened by an attempt to be too com- 
pact. Four propositions and thirteen corollaries do 
seem rather full measure for three pages, and the re- 
petition of freaks such as these cannot but give the 
reader a general impression of weariness, inasmuch as 
his eye will absolutely refuse to grasp so much matter 
at once. 

But if we are forced to object to the arrangement of 
the book, we can unreservedly give the highest pos- 
sible praise to its matter. In most cases the proofs 
are extraordinarily neat. Now and then, indeed, the 
author is led to give to a proof of his own a prefer- 
ence which others would, perhaps, have refused it. 
But this is rare, and the fault in so doing is almost 
condoned by his, in most cases, adding other proofs. 

As examples of peculiarly praiseworthy work, we cite 
Prop. 14, Book L.: ‘ To inscribe a square in a triangle,’ 
for which a construction is given which, as is pointed 
out, equally well applies to escriding a square ; Prop. 
11, Book II., a general theorem concerning Centre of 
Mean Position ; Prop. 17, Book III.: ‘To describe 
in a given triangle, a triangle of given species, whose 
area shall be a minimum,’ or Professor Williamson’s 
proof of Prop. 18, given in a note on p. 48. The 
treatment of the Nine-Points Circle, however, would 
bear improvement. It does not commence with show- 
ing us how to find the centre, and we think it should 
do so. 

The Notes to Book VI. are the most satisfactory. 
Feuerbach’s, or, as we have been accustomed to call 
it, Terquem’s Theorem (the nine-points circle touches 
inscribed and escribed circles), is favoured with two or 
three proofs, all of which are neat. Dr. Hart’s exten- 
sion of it, too, is extremely well proved. 

The Method of Reciprocal Polars is touched on, but 
of course not to any great extent, inasmuch as it is 
of very small utility as far as circles and lines are 
c »ncerned, 

Feuerbach’s Theorem would have supplied a neat 
proof of the problem; ‘To describe a circle touching 
three given circles,’ inasmuch as given the escribed 





circles, it is not at all hard to find the primary triangle 
to which they are escribed, and to draw the nine- 
points circle of this triangle. Nevertheless, this pro- 
blem is solved by Professor Casey in two really good 
ways—one of which is original, and both deserve 
especial commendation. 

Pascal and Brianchon’s well-known theorems are 
likewise applied as far as they can be to circles. 

Finally, in Section VIII. of this book we have a 
collection of a hundred miscellaneous exercises, three 
of which, being important, are solved. These 
include— 

Malfatti’s Problem : To inscribe in a triangle three 
circles’ which touch each other, and each of which 


_ touches two sides of the triangle. 


Miquel’s Theorem : If the five sides of any penta- 
gon be produced, forming five triangles external to the 
pentagon, the circles described about these triangles 


| intersect in five points which are concyclic. 


We shall have given sufficient commendation to the 
book when we say that the proofs of these and equally 
complex problems, which we used to shudder to attack 
even by the powerful weapons of analysis, are easily 
and triumphantly accomplished by Pure Geometry. 

After showing what great results this book has ac- 
complished in the minimum of space, it is almost 
superfluous to say more. Our author is almost alone 
in the field, and for the present need scarcely fear 
rivals, 


Elementary Notions of Logic: Being the 
Logic of the First Figure, designed as 
Prolegomena to the Study of Geometry. 
By Alfred Milnes, M.A. (Lond.). London: W. 
Swan Sonnenschein and Allen. 


In the midst of a deluge of books on this subject, 
our author finds it very necessary to give cause for his 
existence in a somewhat lengthy preface. In order to 
get at once an idea of the scope of the book, and a 
notion as to why we have it at all, let us endeavour 
to follow him. ‘Too often our elementary text-books 
resemble rather the lecture-notes of a clever student 
preparing for an examination than the thorough 
rounded work of the highly-trained teacher.’ This is 
true enough. All it means is, that no proféssor ven- 
tures to write in his book all that he would have 
dictated to his class—leaves a good deal, in fact, to be 
supplemented by the pupil’s private ingenuity. And 
such a course is, it seems to us, very advisable. ‘The 
result is, that the student finds himself bewildered by 
an immense amount of matter crammed into a small 
compass, and he must needs learn his subject before 
he can understand his book.’ And as in most’ cases 
of private study, it is, to say the least, doubtful 
whether a subject can be learned without a book—we 
see at once the true cause for the publication of this 
book. 

There is not the slightest doubt in our minds that, 
to some little extent, our author has exaggerated the 
magnitude of the evils which he has arisen to remedy. 
This we can éasily pardon, and are now free to bestow 
unmixed praise on the execution of the somewhat 
difficult design. 

The ground covered is necessarily small, because we 
are confined to the First Figure. Nevertheless, the 
hope expressed in the Preface, that the knowledge 
should be sound and competent, as far as it goes, is 
adequately realised. The chief subjects treated of are 
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Denotation and Connotation, Genus and Species, 
Propositions, Quality and Quantity, Oppositions and 
Conversions of Propositions, Inference and other 
Modes of Demonstration, and Definition. Through- 
out’ the plan of representing syllogisms by parallel 
lines, and thus testing their reliability, is adopted. At 
first, indeed, besides this plan, we have the other 
common one, of circles within circles; but this is 
finally abandoned as being too cumbrous, and not 
general enough. Moreover, all places where an im- 
portant connection with Euclid occurs are emphasized, 
so that they cannot well escape notice. 

There are two classes of people to whom this book 
will be of especial service—those who have found a 
difficulty in falling in with Euelid’s method of mana- 
ging matters, and those who have found the ordinary 
logical text-books too condensed. We take the author's 
word that such people exist; though, without that 
word, we might have doubted it. Admitting this, we 
record our conviction that the task could not have 
been better done. 


A Manual of Spelling and Dictation. In Two 
Parts. By Joseph Hassell, A.K.C. London: 
Walker & Co. 


These two little books will be found very useful by 
all who adopt them. They contain a series of well- 
chosen ‘ Home Lesson’ exercises, special prominence 
being given to ‘catchy’ words, and to the words which, 
though sounded alike, are . elt differently. The books 
have a neat appearance, and are well stitched. 


In Five 
London : John 


Sharples’ Arithmetical Test Cards. 
Packets, for Standards II. to VI. 
Heywood. 

We are glad to be able to recommend these five 
packets of cards. The selection of problems struck 
us as being particularly happy. 


Johnston’s Illustrations of Light and Heat. 
Sheets III. and IV. (Heat), with Handbooks. 
London : W. & A. K. Johnston. 


Worthy of the high praise which we bestowed on 
their predecessors in the same excellent series of illus- 
trations. 


The Missing Sheriff: a Mystery of Chaucer’s 
Time. And other Poems. By Hartley 
Tamlyn. London: John Heywood. 1881. 


It is the duty of every man or woman who sits down 
to examine a new work to do so with the intention of 
criticising that work in a fair and generous spirit, and 
of endeavouring to discover not so much its faults as 
its excellences. More especially is it to be noted that 
if the book is the first production of its author, it is 
the critic’s duty to do his utmost to discover what 
promise the author gives of future excellence ; for 
promise is to be expected rather than performance in 
a primary work. 

We presume that the volume before us is the first 
production of Mr. Hartley Tamlyn. Indeed, he tells 
us, in an address to the reader, that this is his primal 
effort. In the same address he begs his critics to 
remember that whatever they may say of his book, 
however they may review it in a hostile manner, he 
will not take their strictures as personal offences, but 
will rather regard them as incitements to better things. 





Having thus been assured that our author is open to 
criticism in its truest sense, we proceed to examine his 
work, hoping to find in its pages some of that verse- 
writing which may be called Poetry. 

Mr. Tamlyn has filled the first sixty-five pages of his 
work with the poem which gives the title to the whole. 
It is written in a smooth, easy-flowing octometer, which 
at length grows monotonous, just as the pleasant 
babble of a stream becomes wearisome from its very 
sameness. ‘The poem has, here and there, fair de- 
scriptive passages, but we think that it has no especial 
merit save that of an easy versification. Its length is 
a great hindrance to its success. If only our young 
poets would remember the simple rule that quality is 
better than quantity, they would produce much more 
satisfactory work. 

Of Mr. Tamlyn’s shorter poems we can speak with 
more praise, and we can most honestly assure him 
that he would have been much wiser if he had 
published only the ‘other poems,’ Although there 
is a certain crudeness and juvenility about these mis- 
cellaneous verses, still there is something in them which 
is pleasing, and which shows that their author is the 
possesser of some fancy, and has a faculty of expressing 
himself in a fluent and musical fashion. As a specimen 
of what he can do we extract the following poem, or ' 
rather sonnet, merely remarking that Mr. Tamlyn 
would have done better if he had avoided the use of 
the heroic couplet at the end :-— 


*TO LONGFELLOW. 


* Thou new-world Bard, whose touching melodies 
Across the ocean’s changeful face have come, 
To cheer and teach us in our English home 
By every charm that woven in them lies ; 
Brother in spirit, excellor in . 

The mystic music of thy varied lays 
Has charmed away the dulness of our days, 
And captive led too willing slaves along. 
Time passes on from Spring to Autumn brown, 
The Winter, hoary, sere, to them takes place ; 
But mayest thou, now ending mortal race, 
Ne’er be assailed by wintry storm-blast’s frown ; 
May green poetic laurels ever shed 
Tranquilest glories round thy patriarch head !’” 


In parting with our new author and his book we 
would give him a word or two of advice. We would 
beg him to remember that it is only with care, and 
thought, and study that any man—however much of 
the divine afflatus he may possess—can become a 
real poet, not to say a great one. We would advise 
him also not to take Lord Byron as a model, as he 
seems to be in danger of doing at present, for no 
worse model could possibly be found. Great and 
noble as the ‘ greatest Englishman of the nineteenth 
century’ was, and fine and powerful as his works are, 
yet it is nearly impossible to imitate him, and those 
who do so will find that they will succeed in making a 
capital copy of his Jad points, and fail in reproducing 
his good ones. We would earnestly recommend Mr. 
Tamlyn to study the works of the masters of our 
Natural school of poetry, and to read attentively the 
best poems of Wordsworth, of Tennyson, and, coming 
into recent times, of Lewis Morris; and not to think 
of publishing any more books until his style is fully 
formed. Let him remember that he who has the power 
of writing poetry possesses a very noble gift indeed, 
and one for which he will be held accountable. Let 
him remember that poetry in its truest sense is the 
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expression of nature and of life, and that it is the 
mission of a poet to sing of all that is bright and 
beautiful in the life we live and in the scenes which 
lie about us, and to endeavour—and surely this is a 
noble work—to make happier and better the crowd 
of humanity by which he is surrounded. 


Man: his Frame and Wants. By the late 
Charles Baker. London: Zhe Systematic Bible 
Teacher Repository. 


This comprehensive little work is the first of a 
popular series for school and home use, and consists 
of a number of lessons upon the human frame and its 
various requirements. Chapters pon anatomy are 
followed by others upon food, clothing, dwellings, 
education, etc., each comprising a considerable amount 
of information. Although scarcely suited for a class- 
book for the use of children, this volume will be found 
of service to teachers in preparing lessons for their 
pupils, 


Animals: their Nature and Uses. 
late Charles Baker. London. 
Bible Teacher Repository. 


By the 
The Systematic 


This volume forms the second of the above series. 
Unfortunately, in bringing out a new edition of this 
work, the contents have not been revised and cor- 
rected up to the present state of scientific knowledge, 
and we are in consequence presented with many of 
the errors of the time in which the volume originally 
appeared. Some of the statements are of a very mis- 
leading character, and are entirely opposed to the 
teaching of the other text-books at present in use. 
For instance, on page 24 we are told tha: the bat may 
be considered as one of the links of nature, combining 
the characteristics of the mammals with those of the 
birds. Such an assertion speaks for itself. Farther 
on, we find the common blindworm included among 
the snakes. Again, early in the work, the luminosity 
of the sea is referred to the agency of the radiates, or 
starfish, and on page 14 the food of the gluttons is 
stated to be chiefly of a vegetable nature. 

Many of the illustrations, too, are exceedingly crude 
and imperfect. That of the ape, on page 6, reminds 
one of the woodcuts in the natural histories of a 
couple of hundred years since, and the eland, on page 
12, appears to have been drawn from one of the 
animals in a child’s ‘Noah’s Ark.’ The whale, on 
page 19, is almost unrecognisable, being adorned with 
a pair of huge eyes and ears, and a few pages farther 
on, the duck-billed platypus is represented with a tail 
resembling a fox’s brush. Passing to the insects, too, 
in a drawing of the bee, showing the three sections of 
the body, the third pair of legs is represented as 
springing from the abdomen. 

In spite of these and other errors, however, there is 
a good deal of sound information in the book, which, 
like the last, is more suited to teachers than to pupils. 


First Book of Geography. 
By the Rev. C. A. Johns. 


This little book is of the right educational stamp, | 


and is a most refreshing relief from the repulsive col- 
lection of names and places, the committal of which to 





(British Isles.) 
(Bell’s Books for | 
Young Readers.) George Bell, York Street, 
Covent Garden. 


memory is supposed by some writers to constitute a 
knowledge of Geography. Mr. Johns possesses the 
happy gift of knowing how to write for children 
without being childish, and renders the acquisition of 
knowledge easy as well as attractive by the true educa- 
tional plan of letting the idea precede the term. A 
few of the opening sentences in his capital little book 
will show teachers and parents that this is the sort of 
way in which geographical knowledge can best be 
read about :—‘ If you walk but a little way into the 
country, you must see that the ground or surface of the 
earth is not everywhere the same. A piece of ground 
which is shut in all round, and has plants growing in 
it, is called a garden or field. If the field has grass 
growing in it, it is called a meadow ; if cows and sheep 
feed in it, it is called a pasture ; but if the grass has to 
be made into hay, it is called a Aay-field ; and fields in 
which corn or turnips are grown, are called cornfields or 
turnip-fields. A piece of ground covered with large 
trees is called a wood ; a very small wood is called a 
grove ; avery large one a forest. If the trees in a wood 
are cut down before they are large, and let to grow 
again, then the wood is called a copse. If fruit-trees 
grow in a field, it is called an orchard.’ 

In this pleasant way Mr. Johns leads children to 
notice what they see around them, to understand the 
common and familiar names, and thence by a sure 
process of induction to associate further geographical 
knowledge with the like method of observation. After 
thus pleasantly talking about the most striking features 
of land and water, the most salient features of modern 
British civilization are given and lucidly contrasted 
with those of former periods. A short account of the 
principal English counties makes up the mass of the 
succeeding pleasantly-written pages, followed by a 
brief description of Ireland, Scotland, and Wales. 
Interspersed are useful and attractive chapters on 
the Mariner’s Compass, Mines, Government, Banks 
and other commercial arrangements, and the leading 
features of the vast metropolis. With so much to 
approve we are sorry to see anything in the way of im- 
perfection in this useful little book. But Mr. Johns does 
not seem to be aware of the light which Dr. Nicholas, 
Pike, and others have thrown upon the civilization of the 
ancient Britons, and gives the usual worn-out statements 
about their being mere hordes and half-naked savages, 
together with the common twaddle about the ignorant 
and cruel superstition of the Druids. Mr, Johns, 
however, cleverly avoids falling into the common 
error of describing the Britons as being driven out of 
the country by the Teutonic invaders :—‘ You will 
read by-and-by, in books of history, who these nations 
were ; but I may tell you that their names were 
Danes, Saxons, and Normans, and that in time they 
became so mixed up with the Britons that it was not 
possible to tell one from another.’ This is well put, 
and corrects a widespread popular error. We also 
question the propriety of attributing sickness to the 
pleasure of God, when if people would only attend to 
God’s laws much sickness would be avoided. We are 
no more justified, generally speaking, to say that it 
pleases God to afflict people with sickness than that it 
pleases Him to drown those who throw themselves 


_ into the water, or burn those who rush into the fire. 


This, however, is only a mere passing expression on the 
part of Mr. Johns, and not prominently thrust forward. 
The same reticence in avoiding sacred references 
might lead to the reconstruction of the following pas- 
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sages in regard to the rising of the tides :—‘ You might 
be afraid that it would rise so high as to sweep away 
the houses and people ; but God has fixed the bounds, 
which it can never pass.’ Now as the tide often does 
‘rise and sweep away houses and people,’ children 
ought to be taught that this is owing to people not 
taking sufficient precautions against storms and floods, 
which are as much portions of Divine arrangement as 
the ordinary rise and fall of the water. So far from 
the sea never passing some supposed bounds, it is 
continually encroaching on the land in some parts, 
receding in others, and washing the shore with incessant 
changes. Not only the yielding clay and chalk are 
sapped away by the waves, but even hard rocks in 
time yield to its incessant action, while on the other 
hand sand and shingle are deposited, as at Bramber 
and Hythe, by which a new coast-line is formed, and 
places formerly washed by the sea are now far inland. 
Mr. Johns is as capable of dealing with these important 
geographical facts as with others, which in his hands 
are rendered unusually attractive and instructive. 
Altogether this book of no less than 300 pages of nice 
large readable type and suitable illustrations is a 
capital shilling’s worth, admirably suited for supple- 
mentary reading lessons to the junior and middle 
portions of schools. 


Murby’s Imperial Copy-Books. 
London : Thomas Murby. 


This new number in Mr. Murby’s well-known Im- 
perial Copy-Books is a valuable addition to the series. 
To prevent the possibility of the young writer ignoring 
the lithographed headlines, there are no less than four 
separate copies on each page. The writing is round 
and beautiful. When neatly done, this copy-book 
will form an exceptionally good one for presentation 
to Her Majesty’s Inspector at his annual visit. 


No. 64. 


——_ 0 —_ 


Query Column, 


*,* Communications for this column must reach the Office not 
later than the 15th inst., and should be addressed, ‘THE QUERY 
Epitor’ of the Practical Teacher, Pilgrim Street, Ludgate Hill, 
London, E.C. Correspondents must in all cases remember to give 
their true names, not necessarily for publication, but as a guaranice 
of good faith, and for facility of reference, 

We are now receiving such a number of Queries that we shall 
be obliged for the future to limit each correspondent to ONE ques- 
tion. When more than one are sent, we shall, if possible, give 


slight hints for the solution, or solve the most difficult only. All, | 
however, who adhere to our rule may be sure of having their 


difficulties fully explained. 

We should be much obliged if correspondents who send numerical 
or algebraical questions for solution, and are able from any source 
fo give the required answer, would do so, It would save much 
time at present spent on verification, 

1. DELMER,—Parse, ‘How do you do?’ The first-do is the 
ordinary auxiliary (equivalent to Latin facere) ; the second is the 
only surviving form of the Anglo-Saxon dugan, which is equiva- 
lent to the Latin va/ere, The original verb remains in Danish 
in the slightly altered form duger. For further information, 


see Latham’s Dictionary, Morris’ Handbook, or any standard 


work, 


2. FARMER, Muir of Ord.—You will find Crosby Lockwood’s 
Text-Book of Agriculture very useful, and quite sufficient for the 
Honours Examination. Messrs. Lockwood and Co’s address is 
7, Stationers’ Hall Court, London, E.C. 





3. O, DEXTER, Marple.—The perpendiculars from the angu- 
lar points upon the opposite sides of a triangle meet in a point. 

Let ABC be the yscn and through the vertices draw lines 
FAE, ECD, DBF parallel respectively to the opposite sides, 
forming a fresh triangle DEF, Then FACB is a parallelogram 
.*. FA=BC, so also AE=BC. Hence the line FE is bisected 
in A; similarly ED is bisected in C, and DF in B. Also any 
line es to BC is perpendicular also to FE, which is 
parallel to BC. Hence the problem reduces itself to provin 
that the perpendiculars to the sides of the triangle DEF throug 
their middle points meet in a point. Let AP and BP be two 
of these perpendiculars, and join CP. (N.B,—The figure will 
be easiest to draw if all the angles of ABC are supposed acute.) 
We will prove that CP is perpendicular toED. Join DP, EP, 
FP. Then in the triangles DPB, PBF, DB=BF, BP common, 
/ FBP=rt. ang. =/ PBD, .*. (Euc. i. 4) FP=DP. Similarly, also, 
FP=EP.*, DP=EP, and DC=CE, and CP is commonto DPC, 
PCE. *.(Euc, i. 8) / DCP=/ PCE=rt. angle. 

P is, of course, the orthocentre of ABC, and the circumscribed 
centre of DEF. 

4. O.—Show that the altitude of the greatest equilateral 
triangle that can be circumscribed about a given triangle is 


{ a?+0—2ab cos (~ +C)| 4 (Todhr., Diferential Calculus) 
Let ABC be the triangle, and DEF the circumscribed equila- 
terial triangle; DEF being placed round ABC, so that D is 
opposite A, etc. 

P CBD=0. CAE=¢. 


CD _ sin @ , a 
"aw 


Soalso CE am_2? sin ¢ 


\ 
\. But FAB = r-A-@ 
1 — FBA = 1~B-0 
.. BFA = 60° = r —(r —A— ¢) —(r —B — 6) 
0+¢—C 


‘ ol 7 
(1) ..04¢ (; +c) 
Also since DFE is a max. DE must be a max, 
..@sin 0 + dsin ¢ is a max, 
Differentiating, and using the notation of differentials, 
acos0, 40+ bcosd doe. 
Also differentiating (1) 
40+ao¢=0, 
(2) .*. acos 0 = J cos ¢, on eliminating the differentials. 
Now altitude of DFE = asin 0 + dsin ¢. 
= / asin’ + P sin? @ + 2ad sin @ sind 
= /a@ + P—a cos? 0—F cos* + 2a¢ sin 0 sin ¢. 
Now from equation (2) a? cos? @ = ad cos 0 cos ¢ = & cos? 
.*. altitude = (a? + @—2ad cos 0 cos @ + 2aé sin @sin g)* 
= {a + —2ad cos (0 + ¢)}) 
= (by a) {a? + b°—2ad cos ; + <)} 4 
It is of course evident that the altitude might equally well be 
{# +A—2be cos (= + A)}, or the similar expression in 
c, a, and B. These three solutions are all different, or there are 


three maxima values, The condition fora unique solution is 
seen to be 


+ 2ab cos (* + c) = # + aac cos (* + B) 





= a?+ 2bc cos (= +A) 


5. Find what sector must be taken out of a given circle in 
order that the remainder may form the curved surface of a cone 
of maximum Volume, a is the angle of sector, r radius of circle, 
(2m—a)r circumference of base of cone, 7 slant height 


RAE a/- fay is height 


. velumeng Stee. /— <_<) 


.*. (aw—a)* {4x°—(24—2a)*} is i 





2a si 0 
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heS == 
Differentiate with regard to 27—-a = J, 16473 —6)° = 0, 


ora = afr a: -{2—*¥7} 


6. If normal to curve x} + y5 = @) make an angle @ with 
axis of x its equation is y cos ¢—-* sin ¢ = a cos 26 


dF\ 2,8. (¢F)\ 2,8 
(7) 3" . (3) rd 
} 
.*. equation is (y—y,) +2—(x—*,)7,° = 0 
»9 


. = == tan d; 


Fs 


y, = x, tan? ¢ 


38 
2 


a 34 a! 


. a ee i ( 
sin? cos* @ +  aatistaing j 


4 
— a (refer to geometry of cutve) -9,—%1 (ay 
1 
— a {sin® ? —tan ¢ cos’ ¢} 


tcos2¢. Whence the answer. 

7. A Svunscatper, Poplar.—-In what propositions in Euclid’s 
first and second books are the axioms used? Take any standard 
Euclid, Todhunter’s say, and glance down the margin of the 
page for the references. We cannot answer cuestions which you 
can find answered in any book. 


8. ‘Hapirans IN Sitva.’—You have confounded Séocks 
with Sterling money. £6947 18s. 4d. is the sterling money 
invested in the 90%. If this sum be changed into Svock, then we 
have £7666 16s. 8d, of Stock in the go8. 


£6947 18s. 4d. x 100 £ 
= £7666 16s. 8d. 
gok 


9. ‘Heap Master,’ Mansfield.—If you cannot get the in- 
formation you want in Crosby Lockwood's Zext-Book, or some 
other standard authority, we think your best course would be to 
consult some neighbouring farmer, who would almost certainly 
be able to help you. We do not feel justified into extending our 
already swollen column by introducing matter which can at best 
have a very special interest only, 


to. W. E. B., Stockport.—Get Dr. Marse’s General Musical 
Instruction (Novello, 6s. 6d.), or Dr, C:otch’s Elements of 
Musical Composition (Novello, 4s. 6d.), and Bannister’s Music 
(Bell, 5s. 6d.). 


11, ‘Dizv er Mon Drort.’—Handwriting good; nothing 
but constant practice will enable you to write a really excellent 
hand. Cox's (Hughes) or Vere Foster's (Blackie). Mansford’s 
Arithmetic, 4s. 6d. (Hughes), would suit you admirably. 


12. J. W. Smiru, Radcliffe.—Marriages were first solemnized 
in churches in the reign of Henry III. How and where were 
they solemnized before? 

¢ custom was, we believe, for the couple who wished to 


be united to go to the nearest priest, when, in the simplest 


fashion possible, in no particular place, and with a minimum 
of show, the celebration was effected. 


13. W. NgAL, Boston,—Taylor’s How ¢o Compose, price 1s, 
(Hughes), Dr. E. A. Abbott's k, or books, on the same sub- 
ject, and many others at once occur to us as suitable. 


14. Dup.ux, Middlesborough.—A ball, weighing one ton, is 
let fall from a height of fifteen feet, and strikes an iron plate 
lying on the ground, Required, the pressure on the plate. 


Pressure on plate = momentum destroyed. 
= mass x velocity. 
m= o/2 X 32 X 15 tons = 84/15 tons, 

= 304 tons nearly. 


15. WILLIAM Seymour, South Shields.—A man at the centre 
of a circle 500 yards in diameter starts in pursuit of a horse 
running round its circumference at the rate of one mile in two 
minutes. The man goes at the rate of one mile in six minutes, 
and runs directly towards the horse in whatever direction he 
may be going. Required, the distance each will run before the 
man catches the horse, and what figure each will describe, 


| of mat 





Simple as this problem seems, it utterly transcends all the powers 

fhematical anal is to solve it completely. We cannot even 
get the equation to the curve in Cartesian co-ordinates, and all 
we can do, in fact, beyond ae Tefpent sper gag de tay me 
to finding the differential equation to path. Suppose the 








horse to move with uniform angular velocity w round the circle, 
the horse starting from A, the man from C, and moving with 
uniform velocity which is ¢ times the linear velocity of the 
horse. We take algebraical res for the velocities, etc., to 
simplify matters, because, as we have said, we are utterly unable 
to reach a definite solution, Let ¢ be the time which elapses 
before the horse reaches any point B, the man being simulta- 
neously at P, and thus BP being the tangent at P. | ACB =wC, 


arc AB = rut .*. arc CP=erwf, Call CP s, then wC = ‘, 
s 
[CEN = [ACB = =. 
“.CN=rsin* BN = +r cos— 
er er 
.*. the co-ordinates of B are (- sin +, + cos >) 
er er. 


Now P being the current point (x, y) since the tangent at P 
to the locus passes through B 


| ated —y ae — 
reo —y 2 (+ r sin =) 


Nows= [Vit P de where / has its usual meaning 
d . : _ dty 

of, q having, sand borse in future, the meaning ~ 
A { cos/* Vitt ay sina Vit fds } =y+ px(1) 


This is the differential equation to the path of the horse. 
We must proceed to eliminate the circular functions. 


Let Loot + fds =¢, then st = Vit P = £ (say). 


Then differentiating equation (1) 
r(—/sing +g sing +pf cos?) = 2p+¢x. 
Hence we have the two equations— 
r(g—/) sing +r pf/cosp= 2p + xg 
rp sing +rcosp= y + xp 
—e a, cos +4, sing =< 
Now the eliminant of {* cos ¢ +b, sing més 
for sin @ and cos ¢, and substituting in the equation 
sin? ¢ +cos?¢@ = 1, seen to be 
(a, bg — ay bi? = (4, Cy — 4g ? + (0, Gy — Oy GP 
This, substituting the co-efficients of the given equations, 
becomes— 
Pig—S (i+ PP = {2p + ox — Pf (y + pa) + 
2 — oy + f(y + px) 


} is by solving 





JuLy, 1881.] 


THE PRACTICAL TEACHER. 


253 





/, however, is irrational, and = vite Collecting co-effi- 


cients, it is obvious that we have 
2 gQq— (ap+gxP—(2ap—gP + PFA + PY— PCy + pr? 
— (yx + pr} 
= af {r2g (1 + #) —p (2p + 9x) Cy + A») 
+ (29°— gy) (x + px)} | 
Squaring both sides, and substituting for /, g, /, their values 
and simplifying, we have finally— 


[Cay — C+ 2) — (4-228) 
+ Zale IY (SNH 


4 dy IE q7114(% |} — 4 ( x2) 

fo{t+ (Z) raatt(s da? * “ade 

This is a differential equation of the second order and twelfth 
degree, and consequently will ia general involve twelve ambigui- 
ties and two undetermined constants. 

The ambiguities, however, may be disposed of, because the 
limits of integration are in all cases x and o. 

It is humiliating, however, to have to confess that here the 

wers of mathematical analysis can carry us no farther. There 
is no process yet known by which such an equation as we have 
obtained can generally be solved. Throughout the whole range 
of this subject of differential equations, indeed, we are on the 
boundaries of our knowledge. The merest novice could puzzle 
the greatest ex In what way the exploration is to be com- 
menced, or whether it has any chance of ultimately, and in 
reasonable time, succeeding, is more than can be said, Even alge- 
braical equations still remain a puzzle; quadratics, cubics, and 
quartics have long been mastered, but to find an algebraical 
solution of the general equation of the fifth and higher orders 
has, as yet, baffled the acutest mathematicians. The case is still 
worse with differential equations. No one has yet mastered the 
analogues to quadratics even, except in very special and limited 
cases, much Jess those of higher orders. 

Thus, then, it is completely evident that we must admit our- 
selves beaten by the horse; nevertheless, as the result of geo- 
metry or obvious analysis, we may state the following facts :— 


(1) If the relative velocities of horse and man be such that 
the man catch the horse before the first round, the curve will be 
as in the fig., where P,, B,; Py, By; Ps, By; Py, By represent 
sucoessive simultaneous positions of man and horse respectively, 
P, and B, being coincident. 


(2) If the velocities of man and horse be such that the man 
do not catch the horse before it have run once round, he will 
never catch it; in general his path will always be approaching 
indefinitely nearer to an ptotic circle of radius er. 

f course when ¢=0, 7.¢., velocity of horse is infinite, the 
man never leaves the centre. 

The whole subject of curves of pursuit, as they are called, 
is at present in a very imperfect state, owing chiefly to the im- 
perfection of our tools. If we suppose the circle to be of infinite 
radius, and the man to have run so far, having started from the 
centre which is at infinity, as to be now a finite distance from 
the horse, the problem reduces itself to one that is treated in 
Tait and Steele’s Dynamics of a Particle. The question is there 
put under the form of the curve which a dog takes in following 
his master, It is shown that if ¢ be the ratio of velocities of 
man and dog, the Cartesian equation is— 

a ae a, get at 
2( 4 e— ) a(e+ nti 1) 
if ¢ is not equal to 1, 


but 2(2 +2) — 2 — alogZife 1 
4 2a a 





the latter curve having y = 0 as an asymptote. 
One is almost tempted to doubt whether the dog is fully 
conscious of the niceties of his path. ° 
This particular case is the only one which has yet been satis- 
factorily investigated, and of course it fails to give the numerical 
answer to your question. 


16. PAN, Hackney.—(1) No. (2) Whenever you have a 
doubt about the interpretation of directions in an examination, 
take them in the widest, and therefore safest manner. In the 
case you name, decidedly state the rules of concord. 

17. TUTBURY, notwithstanding Mason, is perplexed about 
the phrases— : 





It weighed six pounds, 
The cloth measures three yards. 


There are three main theories about the words (fownds and 
yards\, that they are remnants, namely, of 


(1) An Accusative. 
(2) A Genitive. 
(3) A Dative. 


There would certainly be five other theories if there happened 
to be five cases on to which to tack them. The third we may 
dismiss at once, If the second be the right one, we may per- 
haps say that the root-idea, arising in an obvious manner, is 
partition, If the first, that the root-idea is extent or measure- 
ment. Both these notions are represented in Latin, similarly, 
by Genitive and Accusative. If ‘ Tutbury’ is still not satisfied, 
and wishes to know further why the Genitive expresses fartition, 
the Accusative extent, we must frankly say we do not know. 
The ideas of partition and extent existed before the aborigines, 
who, finding them, decreed special inflections to represent them, 
which we in turn, discovering, christen Genitive and Accusative. 


18. A SuBSCRIBER, Manchester.—Out of a bag of silver I 
take 50s, more than ‘5 of whole sum which it contained; then 
30s. more than ‘2 of what remained; and then 20s. more than 
‘25 of what then remained; after this 103, remained. What 
did the bag contain at first? Turn the sum upside down. 
20s. + 10s, = I— ‘25 = °75 of second remainder, .*. second 
remainder = 40s. 40s, + 30s. = ‘8 of first remainder, .*. first 


remainder = "15% +15 + 50s. = "5 of whole, .*. whole == 275s. 


19. C owes B “6 of what B owes A; B gives C 53s. to put 
the accounts between them all straight. What is B’s debt to A? 
The difference of what B owes A and C owes B = §3, 

.*. (1 — °6) of B’s debt to A = 53s. 
.. B’s debt to A = 3 xX 58. = 12s. 6d. 

20, W. J. Wuirs, Reading.—Divide a straight line into two 
parts, such that the square on the one part shall be equal to twice 
the square on the other part. Let AB be the given line, Draw 
AD perpendicular to AB, and bisect the angle DAB by AE. 
Bisect the angle EAB by AF. Make | ABF* equal to a 
right ‘angle, taking F*' on the same side of AB as F was, and let 
AF BF" intersect in F, Make | AF'C equal to the angle 
FAC, and let FC meet AB in C. Then C shall divide the line 
as required for CB?= CF? + FB? = 2CF? = 2CA?. 

21. L. N. M., Corrie.—If the increase in the number of male 
and female criminals be 1°8 per cent., while the decrease in the 
number of males alone is 4°6 per cent., and the increase in the 
number of females is 9°8, compare the number of male and 
female criminals, / standing for the number of female criminals, 
m for the number of males, 


(1°8) (m +f) = (9°8)f— (46) m 3 
-*. m(1'8 + 46) = £(9'8 -- 18); 
-*, m (64) = f (8); 
oo MBS StS th 
22. J. F. M., Bryn Amman, —If a snail creep 2 feet 7 inches 
up a pole during 12 hours in the night, and slip down 16 inches 
during 12 hours in the day, how many hours will he be getting 
to the top of a pole 35 feet high? In 26 days he will have 
climbed 26 {2,’5 -- 14} feet = 26-x $ feet = 324 feet, .*. there 
are 2 feet 6 inches left. These he will do in }f x 12 hours, 
since he does 31 inches in 12 hours, .*. altogether he takes 635}; 
hours, Your difficulty has been the same as that of the sophist 
to whom the question was first proposed, reasoning thus: Net 
result of his climbing is 1} feet fer diem, he has 35 feet to do, 
.*. he takes 28 days. 


23. C. P. Epwarps, Glasgow.—Use the following books :— 
Latin Prose through English Idiom, by Dr. E. A. Abbott 
(Seeley), 2s. 6d. ; Hamblin Smith’s Latin Composition (Riv- 
ington), 3s. 6d.; Arnold’s Latin Prose Composition, Part 1, 
6s. 6d.; Millington’s Se/ections for Latin Frose (Longman), 8s. 6. 
If these are successfully worked off, you may proceed to Wilkins’ 
Selections for Latin Prose, Get the books in the order named ; 
but Arnold’s is the best if you only wish one. 

24. JAMES CARPENTER.— What are the factors of 

(1) 2° +644? 
(2) 7294+ 512y* 
The factors of a°+ 2° are a+0,a+wb, a+w), where w=1, i.¢. 


=a + 


o= SN - 3 In the remaining part of the sum we will 
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2 


given to the radical, the order, but not the product, of the factors 
is changed, 


Thus x? + 649° = 2° + (497 = (x + 4y) (x + guy) (x + 4w*y) 
729x* + 512y° = (9.x)* + (6y)*x=(94 + Oy) (9x + Owy) (9x + bu%y). 
If real factors only are wanted, they are respectively 
(x +49) (2° - 4xy + 16y") and (9x + 6y) (8127 - 54x + 367’). 


. 25. J. S., Dumfries.—It — ote ou already 
now amply enough to get creditably t the examina- 
tion to which — refer. a T a desire a further enlargement of 
your views on the subjects, the following are rather more ad- 
vanced books :—Todhunter’s Zwclid (Macmillan), 3s. 6d. _ Read 
to the end of Book VL., so as to enable you to grasp the Trigono- 
metry an 2a ene 
you can. odhunter’s Algebra (Macmillan), 7s. 6d. You can 
omit most of the chapters which do not-bear on your work, 
Todhunter’s 7rigonometry (Macmillan), 5s. Same remark ap- 
plies to this. Sonnenschein and Nesbitt’s Ari/imetic (Sonnen- 
schein), 5s. 6d. This will be of pa help if you are at 
all shaky in elementary notions of number, quantity, etc. We 
have not space to give you any general directions for work, but 
must refer you to the article on ‘ How to Write an Examination 
Paper,’ in Number 1, PRACTICAL TEACHER. 


26. ——. Stockport.—The average of ten results was 
17}; that of the first three was 16}, and of the next four 164 ; 
the eighth was 3 less than the ninth, and 4 less than the tenth. 
What was the last result ? 


Let x be the last result, «-4 is the eighth result, 
x-tis the ninth; 
.sum of last three=.x + («-—4)+(«-1)=8x-5, 
also sum of first three = three times their average = 3 x ——- 
o next four=four times their average =4 x 164 =66, 
and sum of all the ten=ten times their average =175 ; 
175 = 66 + 482 + 3.x -5=3x+ 109}; 
.3%=654, x=21}- 
27. R. Grppoxs, Stockport.—The sum of £1001 was laid out 


in the 3 per cents. at 89%, and a whole year's dividend having | 


received upon it, it was sold out, the whole increase of 
capital being 72 guineas. Find at what price it was sold out. 


£808 produces an income of £3, 


24 
£1 ” ” Sais’ 


7 
24 Yee _ 168 _ 
i, tel Tae 


£i0or_—_, - 


also his capital altogether is increased by £75 12s. ; 
.. he received from selling out his stock £42+ £1001 = £1043 ; 


149 5 
184RX TER _ 
Sx ¢pr 
7 
28, J. H., Cranbrook.—(1) We do not advise you to tryto learn 
Mensuration without some knowledge, however slight, of Algebra. 
The ay problems that occur in practice are the ones that need 
a little Algebra; take, for example, the one that we answered last 
month about a hole bored through a sphere. Before you com- 
mence Mensuration we strongly advise you to know (i.) the rudi- 
ments of Algebra ; (ii.) Euclid, Books I.-VI.; then you may enter 
on the study of Todhunter’s Afensuration (Macmillan), price 
s. 6d. Even without the knowledge we name, we think Tod- 
unter would meet your purpose, (2) Hamblin Smith's 4/gedra, 


price 38, key 9s.., would suit you best. The publisher is 
ivington. 


‘ . tam ig 1043 - 745 923, 
.. the selling price is =, * 898 7 938 


29. C. WHATMOUGH, Stockport.—If 20 men can dig a trench 
37 |'— long, 4 feet wide, and 9 feet deep, in 18 days of 9 hours 
each, how many days of 10 hours each wi 3° men require to dig 
a trench 100 yards long, 8 feet broad, and 18 feet deep, the labour 
increasing by 4 on the average for every 9 feet of depth? This 
sum is worded in such an indefinite way that we cannot cer- 
tainly determine what it means. We work it under the two 
different interpretations. (1) The ordinary arithmetical sense— 
the work increasing by Rj at the end of 9 feet; hence, as the 
depth is 18 feet, the total work done is that due to a depth of 
(1 +4) x 18= 24 feet. 











w =-14+-3 | 20 men dig 111x 4x 9. feet in 162 hours. 
always suppose that 4 w= —1?—4/-3/. If the minus value is | ims » 


162 x 20 

INIX4x9 

mw 5 p+ : 8 
162% 20 X BPD XB X7# nours, 
mie TET TTT T ma 
37 


1 c. foot in 


5omen ,, 300x8x24¢. feet 


3 
18x x6 x64 44, _ 54% 64 


~~ 37x48 37 
> 4 


Hence they will dig it in 
=9314 days=93 days 4 hours nearly, inasmuch as each day 
consists of 9 hours nearly. (2) Suppose the labour to increase 
uniformly as the depth increases, instead of at one moment. In 
this case it may be proved in the same way as s=} ft? is estab- 
lished in Dynamics that the total increase of work is just double 
what it was, so that the labour is equivalent to that due toa 
depth of (1+ #) x 18 feet =$x 18 feet; .. the time employed is 
} of what it was, z.c. 116 days 74 hours nearly. 

30. Nini , Whitchurch.—Square £19 19s. 113d. in a shorter 
way than by Vulgar Fractions or Practice. Though we must 
confess ignorance as to what a square £ sterling is, it is obvious 
what our correspondent means, 

I 
Ig I II =£20- =20-—— 
£19 -* fd. =£20 - }d. 360 
20-—!_\2=20?- 2:20. + 1. 
( ofa) ak 960% 
(since (a — 4)?=a" - 2ab +0") 
I I 
400- — + —-,. 
dle cp 
£400- é shillings + 960 farth, 
=£400- 10d. +". farth. 
£400 960 
= £399 19s. ad. + farth. 
We hope we have rightly grasped your idea: 


31. HeREWARD, Stone.—The phrase ‘ fifteenths’ refers to a 
property-tax of one-fifteenth of the net value, which was imposed 
in the reign of James I, 

32. A. LANHAM, Walkden.—See Query Column, No. 10, in 
PRACTICAL TEACHER, No. IV., for answer to your question. 


Engagements for Julv, 


- Council of Teachers’ Cuytonegs and Orphan Fund. 
2. Executive Meeting and Organisation Committee of 
N.U.E.T. 
Royal Asiatic Society. 
Education Society, ‘Rewards and Punishments.’ Dis- 
cussion. 
5. General Board of Management of Teachers’ Provident 
Society. 


Parliamentary and Law Committee of N.U.E.T. 
Entomological Society. 


- — Society, ‘ The Limbs of Birds.’ Prof. W. K. 
Parker, F.R.S. 


. Education Society, ‘ Object Lesson.’ T,. M. Williams, 
B.A. 


. Finance Committee of N.U.E.T. ¢ 
Zoological Society, ‘Birds Ancient and Modern.’ W. 
A. Forbes, Esq. 
Executive Meeting of N.U.E.T. 
. Organisation Committee of N.U.E.T. 
. Central Committee of Teachers’ Benevolent Fund. 
Parliamentary and Law Committee of N.U.E.T. 
+ Royal Historical Society. Papers by the Rev. E. King 
and Dr. Zerffi. 
Zoological Society, ‘ Zoological Gardens.’ P. L. Sclater, 
Esq., F.R.S. 
25. Finance Committee, N.U.E.T. 
28. Zoological Society, ‘Chameleons.’ Prof. Mivart, F.R.S. 
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254 


THE PRACTICAL TEACHER. 


[JULY, 1881. 





wo =-1+4/-3 
always suppose that ) w= —1?~./-3/. If the minus value is 


given to the radical, the order, but not the product, of the factors 
is changed, 


Thus x? + 649° = 2° + (49? = (x + 4y) (x + 4uy) (x + 40%) 


l 
} 


729x° + 512y" = (9.x)? + (6y)*x = (94 + Oy) (9x + Guy) (9x + 6wiy). | 


If real factors only are wanted, they are respectively 
(2 +49) (22 - 4xy + 167") and (9x + 6y) (81.27 - 54.xy + 367’). 


25. J. S., Dumfries.—It would seem to us that you already 
know amply enough to get you creditably through the examina- 
tion to which you refer. If you desire a further ment of 
your views on the subjects, the following are rather more ad- 
vanced books :—Todhunter’s Euclid (Macmillan), 3s.6d. Read 
to the end of Book VL., so as to enable you to grasp the Trigono- 
metry more y, and work as many of his 600 exercises as 
you can. odhunter’s Algebra (Macmillan), 7s. 6d. You can 
omit most of the chapters which do not-bear on your work, 
Todhunter’s 7rigonometry (Macmillan), 5s. Same remark ap- 
plies to this. Sonnenschein and Nesbitt’s Ari/hmetic (Sonnen- 
schein), 5s. 6d. This will be of ———_ help if you are at 
all shaky in elementary notions of number, quantity, etc. We 
have not space to give you any general directions for work, but 
must refer you to the article on ‘ How to Write an Examination 
Paper,’ in Number 1, PRACTICAL TEACHER. 


26. J. Green, Stockport.—The average of ten results was 
174; that of the first three was 16}, and of the next four 164 ; 
the eighth was 3 less than the ninth, and 4 less than the tenth. 
What was the last result ? 


Let x be the last result, «-—4 is the eighth result, 
x-tis the ninth; 
”.sum of last three=.x + («-4)+(«-1)=8x-5, 
also sum of first three = three times their average = 3 x 16}4=8f, 
9 next four=four times their average=4 x 164 =66, 
and sum of all the ten=ten times their average = 175 ; 
175 = 66 + 488 + 3x -5=32x+ 109}; 
.3%=654, x=21}- 

27. R. Grpnons, Stockport.—The sum of £1001 was laid out 
in the 3 per cents, at 89%, and a whole year’s dividend having 
been received upon it, it was sold out, the whole increase of 
capital being 72 guineas. Find at what price it was sold out. 


£808 produces an income of £3, 
24 
I ” ” , 
& £ 715 
7 
24 , HPAK _ 


168 _ 
CI ke eee 
5 


£ioor_——=», 0» 


also his capital altogether is increased by £75 12s. ; 


.. he received from selling out his stock £42+ £1001 = £1043 ; | 


149 5 


.”. the selling price is a * 898 oxi 8 938- 
7 


28, J. H., Cranbrook.—(1) We do not advise you to tryto learn 
Mensuration without some knowledge, however slight, of Algebra. 
The 7 problems that occur in practice are the ones that need 
a little Algebra; take, for example, the one that we answered last 
month about a hole bored through a sphere. Before you com- 
mence Mensuration we strongly advise you to know (i.) the rudi- 
ments of ae ; (ii.) Euclid, Books I.-VI.; then you may enter 
on the study of Todhunter’s Afensuration (Macmillan), price 
e 6d. Even without the knowledge we name, we think Tod- 

unter would meet your purpose. (2) Hamblin Smith's 4/gedra, 
rice 38., key 9s.., would suit you best. The publisher is 
ivington. 

29. C. WHATMOUGH, Stockport.—If 20 men can dig a trench 
37 yards long, 4 feet wide, and 9 feet deep, in 18 days of 9 hours 
each, how many days of 10 hours each wi s° men require to dig 
a trench 100 yards long, 8 feet broad, and 18 feet deep, the labour 
increasing by 4 on the average for every 9 feet of depth? This 
sum is worded in such an indefinite way that we cannot cer- 
tainly determine what it means. We work it under the two 
different interpretations. (1) The ordinary arithmetical sense— 
the work increasing by 4 at the end of 9 feet; hence, as the 
depth is 18 feet, the total work done is that due to a depth of 
(1 +4) x 18= 24 feet. 








| 20 men dig 111x4x 9. feet in 162 hours. 


162 x 20_ 

111%4x9 

18 3 S : 8 

162 29 x 398 X8X ZH pours, 
WLX4XGxse 
37 


i man ,, 1 c. foot in hours. 


50men ,, 300x8x24¢. feet in 


3 
Hence they will dig it in 18% 8*8 * 4 agys — 54% 04 
ce they ig it in ih 3 ys 7 

=93h} days=93 days 4 hours nearly, inasmuch as each day 
consists of 9 hours nearly. (2) Suppose the labour to increase 
uniformly as the depth increases, instead of at one moment. In 
this case it may be proved in the same way as s=} ft? is estab- 
lished in Dynamics that the total increase of work is just double 
what it was, so that the labour is equivalent to that due toa 
depth of (1+) x 18 feet =§x 18 feet; .. the time employed is 
} of what it was, z.c. 116 days 74 hours nearly. 


30. NiniL ,Whitchurch.—Square £19 19s. 11d. in a shorter 
way than by Vulgar Fractions or Practice. Though we must 
confess ignorance as to what a square £ sterling is, it is obvious 
what our correspondent means, 

19 19s. 119d. =£20- }d. = 20- 
£19 : id. =£20-} ; 960 
20 - —— }*=207- 2°20. —-+— 
( 0) 9 960* 
(since (a — 4)?=a* - 2ad + 3?) 
I I 
400 ~ + ~s 
oy 
= —2 shilli —~ farth, 
£400 6 shillings to fart 


“ ~ 10d. +—" farth. 
£400 ae 


= £399 19s. 2d.+—1 farth, 
We hope we have rightly grasped your idea: 


31. HeREWARD, Stone.—The phrase ‘ fifteenths’ refers to a 
property-tax of one-fifteenth of the net value, which was imposed 
in the reign of James I, 

32. A. LANHAM, Walkden.—See Query Column, No. 10, in 
PRACTICAL TEACHER, No. IV., for answer to your question. 


—_ 0 ——_ 


Engagements for July, 


July 1. Council of Teachers’ Orphanage and Orphan Fund. 
2. Executive Meeting and Organisation Committee of 
N.U.E.T. — 
4- Royal Asiatic Society. 
? Education Society, ‘ Rewards and Punishments.’ Dis- 
cussion. 
. General Board of Management of Teachers’ Provident 
Society. 
. Parliamentary and Law Committee of N.U.E.T. 
Entomological Society. 


; — Society, ‘ The Limbs of Birds.’ Prof.. W. K. 
Parker, F.R.S. 


. Education Society, ‘Object Lesson.’ T, M. Williams, 
B.A. 


. Finance Committee of N.U.E.T. ¢ 
Zoological Society, ‘Birds Ancient and. Modern.’ W. 
A. Forbes, Esq. 
Executive Meeting of N.U.E.T. 
. Organisation Committee of N.U.E.T. 
. Central Committee of Teachers’ Benevolent Fund. 
Parliamentary and Law Committee of N.U.E.T. 


« Royal Historical Society. Papers by the Rev. E. King 
and Dr. Zerffi. 

Zoological Society, ‘ Zoological Gardens.’ P. L. Sclater, 

Esq., F.R.S. 

25. Finance Committee, N.U.E.T. 

28. Zoological Society, ‘Chameleons.’ Prof. Mivart, F.R.S. 
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‘ This study, according to her j i he subject, i be funda- 
mentally based on the canted the pupil's om Seusueel chenmaiam. ii 
is to see and examine the properties of plants and flowers at first hand, not 


merely to be informed of what others have seen and 


'—Pall Mail 
Gazette. 
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that the piano is excellent both for tone and touch, and that it is 


a cheap 
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Algebraic Teaching Reformed. 








Algebraic Factors: How to Find them, and 
How to Use them. By W. T. Kyicut, F.S.Sc., Lon- 
don, Science Teacher, formerly Mathematical Master at 
New College, Southsea, Author of ‘Solutions to Science 
Papers in Mathematics,’ ete. 


Every Teacher and Student should at once obtain a copy of 
this book, since its principles and methods, when fully graspe:! 
and adopted, must inevitably produce a complete revolution in 
the tenshing and practice of Algebra, To persons preparing 
for Examinations it will be invaluable. 


‘No one can read these pages without being convinced that a 
vast improvement ought to be effected in many of the methods oi 
performing the most ordinary operations of Algebta. More than 
this, no beginner can work through the examples given in the 
book, according to the plans laid down in it, without bringing to 
all future work a facility of handling and transforming Algebraical 
expressions formerly quite wanting. —Sheerness Guardian. 

*You may freely use 4 | name in recommending the book. 
Send me 50 copies.’—]. COLGROVE, M.A., Head Master, 
Grammar School, Loughboro’. 

*I think it a pity that all teachers of Algebra do not know there 
is such a capital book to be had at a very moderate price.'— 
MANTLE, F.R.G.S., Head Master, Diocesan School, Lincoln. 

Other remarks by practical teachers :—‘It is all it professes to 
be.’ ‘Valuable and not costly." ‘That rara avis in this stereo- 
t age—something both new and good.’ ‘A real boon to all 
teachers of Algebra.’ ‘ Your admirable book.’ 


To be had ONLY from the Author, 
SPRING HILL HOUSE, TAVISTOCK, 
Price 2s,, post free; four Copies as three. 








Price 8d. 
GEOGRAPHICAL READER, Book I. 


How People Live on the Earth, and a Journey round 
the World. 


Price 10d. 


GEOGRAPHICAL READER, Book II. 
The World—Its General Features. 


In Preparation. 
GEOGRAPHICAL READERS for 
England and Wales. 


British Empire, including Scotland and Ireland: 
Europe, Asia, Africa, America. 





W. & R. CHAMBERS, LONDON AND EDINBURGH. 


The Notation of Vocal Music, 
ON THE PRINCIPLE OF 


Substitution of Pitch: 








AN EASY METHOD OF TEACHING SIGHT-SINGING | 


FROM THE ESTABLISHED NOTATION. 
bY 


W. W. PEARSON. 





Post-free for FOUR STAMPS from the Author, 
ELMHAM DEREHAM. 
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ESTABLISHED 18sr. 
IRKBECK BANK.—Southampton Buildings, Chan- 
cery Lane. 

Current Accounts ed according to the usual practice of other 
Bankers, and Interest allowed on the minimum monthly balances when not 
drawn below £25. No commission charged for keeping Accounts, 

The Bank also receives money on Deposit at ree per cent. Interest, 

yable on demand. 

he Bank undertakes for its Customers, free of charge, the custody of 
Deeds, Writings, and other Securities and Valuables ; the collection of Bills 
of Exchange, Dividends, and Coupons ; and the purchase and sale of Stocks 
and Shares. Letters of Credit and Circular Notes issued, 

A Pamphlet, with full particulars, on application, 
31st March, 1880. FRANCIS RAVENSCROFT, Manager 


The Birkbeck Building Sater Annual Receipts 


exceed Four Millions. 

OW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, with immediate Possession and no 

Rent to Pay. Apply at the Office of the Birnkseck BuiLpinG Soctery. 
OW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, with i diate pc ion, 
either for Building or Gardening purposes. Apply at the Office of the Birk. 

BECK FreenoL_p Lanp Society. 
A Pamphlet, with full particulars, on application. 

FRANCIS RAVENSCROFT, Manager. 








Southampton Buildings, Chancery Lane. 








READ, PLEASE, AND CUT OUT. 


INDIA-RUBBER for School use, price 2s. per 
pound—best quality, free from Sand or Grit— 
half-pound, post free, 1s. 3d. in stamps. 











Cheshire India-Rubber Company, 
HENRY JAMES HUDD, Proprietor, 
NEW BRIGHTON, BIRKENHEAD. 


























OF) //,. 
THIS IS THE RESULT, 
OWARD'S MIRACULOUS FORMULA still retains its 
title of NEVER FAILING, and can be used with con- 
fidence (aftereverything else has failed) as a Producerof Whiskers, 
Moustachios, Eyebrows, and Curer of Scanty Partings, Hair 
Falling Off, and Baldness. Perfectly harmless. Invaluable to 
Ladies and Children for strengthening, promoting the growth, 
and restoring grey and faded hair to its natural colour, 


WE MUST TRY HOWARD, 





Free from observation, and post paid, 15 stamps. 


| Nore NAME AND ADDRESS :— 


DANIEL HOWARD, 
331 HIGH HOLBORN, GRAY’S INN, LONDON, 
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POPULAR EDUCATIONAL WORKS. 


By JOHN R. LANGLER, B.A., F.R.G.S., 


Of the Westminster Training College, One of the Examiners in Geography to the College of Preceptors. 








Langler’s Pictorial Geography. 


For Young Beginners. Beautifully Illustrated. Price §s. 


GEOGRAPHY. 
Langler’s Mathematical Geography. 


New Edition, price 2s., extra cloth. Cheap Edition, 6d. 
With a Course of Examination Questions. 


The Schoolmaster says—‘ It is a book so compactly written, that students preparing for examination, and teachers desirous of 
revising their knowledge, would both find it of great service.’ 








Langler and Hughes’s Standard Geographies. 
II. and III., each 1d. ; IV., 2d. ; V. and VI., each 3d. ; Complete in one vol., cloth, neat, 1s. 


The Schoolmaster says—‘ It is an excellent text-book, cheap as well as good. It ought to be greatly successiul.’ 


READING 


‘The best Tablet Lessons we have seen.’ 
GS Adopted by the London and other principal School Boards. 


Langler’s Reading Sheets. 


Just published in a new and superior Type, the Seventh Edition, price 7s. 6d.; or the 28 Lessons mounted 
on 14 boards, 15s. The Series includes the Roman and Script Alphabets. 


The New Edition of this well-known Series of Reading Lessons is issued in an attractive form, on very 


good paper, and in a clear, bold, distinct type. The carefully graduated system on which these Lessons are 
constructed has secured the highest commendation from practical educationists. 








Langler and Hughes’ s Young Students’ Readers. 


Primer—Part I. . . - cloth, > 3 | Complete Primer—very s ey bound, cased, my 


2 o ae > ° ° . oa First Reader (Standard I.) pn 
Adopted by the London and other principal School Boards. 
The remaining Books of the Series will be issued with as little delay as possible. 
OPINIONS. j 
The Schoolmaster says—‘ This yee has been prepared with exceptional pains. It is an admirable specimen of letter-building, 
and leads the pupil by very easy and ingenious stages towards a knowledge of reading.’ 


Fraulein Heerwart, Stockwell Kindergarten Training College, writes—* They perfectly harmonize with the principles of the 
Kindergarten, I always recommend your Reading Sheets and Books.’ 


TABLES. 


LANGLER'S JUNIOR TABLE CARDS. | LANGLER’S SENIOR TABLE CARDS. 


SUITABLE FOR STANDARDS I., II, AND III. SUITABLE FoR STANDARDS IV., V., and VI. 
Price One Shilling per Packet of Twenty-four. Price One Shilling per Packet of Twenty-four. 


SPELLING. 
Langler’s Spelling Books. 


Infants’, Part L., 1d.; Part II., 14.; Cloth, 3d. Standards I., II., III., and IV., each rd. Standard V., 2d. 


Lonpon: JOSEPH HUGHES, PILGRIM STREET, LUDGATE HILL, E.C. 
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ee, | TUITION BY CORRESPONDENCE. 


ms pad 
send 1/2in Stamps 
for asample box 


containing Brancues.—Matriculation, Scholarship, Certificate, Science, Drawing, 


Diocesan, Civil Service, Musical (including Tonic Sol-fa), Medical, Legal, 
Nickel, and Shorthand, P.T. Papers, Special Subjects, etc. 


Gilt, of assorted Deraits will be sent upon application. No fee is in any case required 
patterns, in a until the specific qualification sought has been obtained. 
metal box. Sold by all 
Stationers. Wholesale, Address, Mr. James Jenninas, Tuition by Correspondence Office, 
Deptford, London. 























CITY KINDERGARTEN DEPOT, 
W. SHEPHERD, 30, PATERNOSTER ROW, LONDON, E.C. 








W. SHEPHERD begs to draw the attention of Principals, Teachers, and all interested in this now valued and 
popular system of Juvenile Tuition, to his complete Stock of all Kindergarten Materials of the best Manufacture, 
as adopted and imported from the Continent. : 

‘ The Paradise & Childhood’ A complete Manual for self-instruction in Froebel’s Educational Principles, and 
Practical Guide to Kindergartners. 85 pages letterpress, and 75 pages of Illustrations, price 7s. 6d. 


Inspection invited. Full Catalogues free on application. 
THE FIRST SIX GIFTS. 


FIRST GIFT.—The Ball. Box containing s'x coloured worsted balls (three primary and 

three secondary colours), etc. . ° ‘ e * ° é é ° 
SECOND GI sow ha alg containing ball, cylinder, and two cubes in wood. 
THIRD GIF T.—Froebel’s First Building Box, containing a cube divided into eight smaller 

ones. . . a P ‘ ° ‘ > ° ‘ ‘ re 
FOURTH GIFT.—Second Building Box, containing a cube divided into eight oblong planes 
FIFTH GIFT.—Third Building Box (an extension of Third Gift), containing one large 

cube, divided into twenty-one whole, six half, and twelve quarter cubes. ° ° 
SIXTH GIFT.—An extension of the Fourth Gift ‘ ; : 

For full instructions in use of above Gifts see ‘ Paradise of Childhood.’ 
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BOLD, ROUND WRITING. 
——aa 
| exe) PY BOOKS wa COX’S 


Copy Books; |= gan #96 =< Copy Books 


= 7h ARR A 
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By WN Win 


ARE THE pT 8. YY, a SAVE THE 


Children’s WT ahi) Re) Teacher's | 


Favourites, . — y | Time. 
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NOW READY, IN 15 PARTS, PRICE 24, EACH. 


@@ A gross (assorted) of these la msi Copy Books will be sent CARRIAGE PAID to any address in England, 
Scotland, or ales, upon receipt of P.O.O, for 18s. . 


London: JOSEPH HUGHES, Pilgrim Street, Ludgate Hill, E.C. 
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BROWNS’ SCHOOL SERIES. 


Published by A. BROWN & SON, 
To whom all Orders for Specimen Copies are to be forwarded. 


Just Ready, 


SECOND SERIES OF BROWNS’ UNIVERSAL 
TEST CARDS IN ARITHMETIC. 


Six Packets for the Six Standards, printed on Coloured Cards (30 in each packet), every Standard being a different colour. 
Price 1s. each packet. Post free 11d. each, or 5s. 3d. per set.from A. Brown & Son, HUtLt. 








Just Published, Price 2s., 


BROWNS’ MANUAL OF MUSIC. 


speciall Pupil Teachers, Students in Training Colleges, and those preparing for Trinity College, and th 
repr we ‘ and Cambrid ze Local Examinations. taps 7 wi opie 
‘Messrs. A. Brown & Son, of Hull, have acquired quite a local reputation for their scholastic publications, but few works with which 
the name of the firm is identified is likely to command more popularity, amongst the class for whom it is designed, than the ‘* Manual of 
the Rudiments of Music.” ’—Zastern Morning News, September 18, 1880. 
Post free for ts. 9d. in Stamps from the Publisher. 


BROWNS’ HOME LESSON GEOGRAPHY, 


With all the Alterations, exactly suit the New Code. 


Standard II.—Definitions. 12 Illustrationsand Map. . 2d. | Stamdard V.--Europe. 7 Illustrations . . . . . 2d 
III.—England and Wales. 5 Illustrations . . 2d. »  VI—Asia, Africa, and America. 2 Illustrations . 2d. 
lv.—B Empire. 11 Illustrations. . . 2d. 
The above complete in one vol., cloth, 37 Illustrations, 1s. Specimens post free for the published price in Stamps from the Publisher, 


BROWNS NEW DESIGNS IN 


ILLUMINATED CERTIFICATES. 


For those who have passed H.M. Inspector's Examination. 
No. 1.—Violet . am 2 ° + per doz. nett, 1s. 6d. | No. 4.—Goldand 4 other colours, larger size, per doz. nett, 3s. 6d. 
» 2.—Gold and 4 othercolours . .. o 2s. 6d. »» 5.—Gold and 8 other colours, 12$.in. by roin. ,, s. Od. 
») 3-—Gold and 3 other colours, larger size ” 2s. 6d. 


‘ These are well designed and pretty cards. Compared with most already in the market, which are ill-conceived and worse drawn, 
they are positively beautiful. In time we may aan 64 manage by means of these and such as these to cure the artisan youth of 
England of that taste for decoration which now leads to the framing of the ‘‘ Trade Emblem.””’— Zhe Teacher, March 13, 1880, 


Specimeus of the above sent post free for published price, or the set of Five for 8d. in Stamps, direct from A. Brown & Son only. 


BROWNS’ STANDARD ARITHMETIC 
CONTAINS MENTAL ARITHMETIC AS REQUIRED BY THE CODE. - 


With Test Exercises, graduated and adapted to the New Code. By the Author of ‘ Browns’ Universal Test Cardsin Arithmetic. 
Standard I., . . price 2d.; Answers incloth . ‘ + Standard IV., . + price 2d.; Answers in cloth . . 6d, 
; 6d. 


2 a] ” ” . . 











P m e ° > a3 = a ° . * Ve -. . 

“MGS ee oat ae ».. Wi.and VIL, 3) 2d.; : re. oe 
The above Three Standards bound together and called Part I., The above Three Standards bound together and called Part II. ; 
price 8d. cloth. price 8d. in cloth. 

A Complete Book of all the Answers, bound together in cloth, price 1s. 6d. 
‘ Your ‘‘ New Comprehensive Standard Arithmetic” is an admirable work, and will fully maintain the reputation won by your 
excellent “‘ Universal Test Cards.’ I have long used and am familiar with the merits of the latter, and shall lose no time in intro- 
ducing the former for daily work in my school,’—W. Sparks, Head Master, Board Schools, Driffield. 


Specimen Copies post free for published price in Stamps from A. BRowN & Son. - 





Browns’ ‘ Savile’ Test Cards in Arithmetic. Six Packets for the New Code. Price 1s. each; post 
free, 10d. each. 
Browns’ Universal Test Cards in Arithmetic, (First Series.) Six Packets for the New Code. Price 
10d. each; post free, 9d. per packet ; 4s. 3d. per set. 
*I never did so well as when having used your Cards.’—T, E. BuRRAS, Minster Schools, Beverley. 


‘Your Arithmetic Cards are, without doubt, the best I am acquainted with. The questions are both practical and sensible, 
and closely resemble those usually set by H.M. Inspector.’—Jas. - BosomwortH, St. Stephen’s Schools, Hull, 


BROWNS’ SERIES OF. ANNOTATED CLASSICS. 


Byron’s ‘ Prisoner of Chillon,’ Second Edition, . . . 2d. | Scott's ‘Marmion,’ Canto VI. (Flodden a . ve el 
Goldsmith’s ‘ Deserted Village,’ Second Edition, .. . 2d, | Shakespeare’s Trial Scene from ‘Merchant of Venice,’ . 2d 
Longfellow’s ‘ King Robert of Sicily,’ etc., —A-- sn 

The above Classics have now become one of the most popular series, and have been well reviewed ty the Scholastic papers ; 
they are full of Notes, and are just the books for those requiring full and numerous explanations, etc. ty ei: 


HULL: A. BROWN & SON, SCHOLASTIC PUBLISHERS. 


Lonpon : WM. ISBISTER, Limitep; SIMPKIN, MARSHALL, & CO. Epinsurcu: N. R, MITCHELL & CO. 
AND ALL BOOKSELLERS. 
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JUST PUBLISHED. 





ILLUSTRATIONS OF 


BY WIDLDIAM 


LIGHT AND HEAT. 


LEEHES, M.a., 


LECTURER ON NATURAL PHILOSOPHY, EDINBURGH. 


This Series of Illustrations has been carefully prepared. The manly are large and distinctly coloured, and, like the sheets 
on Magnetism and Electricity, are well suited for Large Halls and Schoo: 


Sheet od 
N 


4.—HEA 





heet No. 4 


1—LIGHT. 20 Diagrams, 
LIGHT. 20 Diagrams. 
3. —HMAT. 


50 Disgrams: 


Size, 50 by 42 inches. Price, on Cloth, Roller, and Varnished, 12s. each ; unvarnished, 10s. each, A Handbook is given 


gratis with each Sheet. 


JOHNSTON, 


EDINBURGH, AND 6, PATERNOSTER BUILDINGS, LONDON, E.C. 





GEIKIE’S PRIZE COPY-BOOKS. 


Nos. 1 to 2!. 


Price 2d. each. 





SOME NOTICES OF THE PRESS. 


‘The competition in the copy-book department of school requirements 


manship. Send copy- -books are by no means rare nowadays, but these new 
favour can justly be classed among those in the front 





seems to be even more intense than in that of reading-books. The ing 
displayed in giving freshness and variety to the different sets that appear is 

wonderful. ‘The set before us is not new. It has established a reputation ; 

and as its merits become more widely known, it will certainly be more widely 

used. As regards ruling, heading, figuring, and lettering, we know of 
othing superior.’ —Aducational News. 

* We are much pleased with these copy-books. . . . Of the penmanship and 
its arrangement we can speak in the highest terms. The models are beautiful 
spec imens of caligraphy, and the exercises included in the twenty-one 

numbers of the series leave nothing to be desired. No, 15 of the series 
consists of beautiful specimens of “text” and “ small-hand” writing, is 
well adapted for pupil teachers, asa preparation for the annual tests in pen- 





rank,’— rhe yt nay 


* This long series of writing copy-books commend themselves to notice for 
the author's elaborate devices for guiding the hand of the pupil in the earlier 
stages of his work, for the good quality of the styles of writing taught, for 
the interest and variety of the information sought to be impressed upon the 
memory in the subject-matter of many of the advanced exercises, for the 
thought bestowed upon the commercial copies in the introduction of letter- 
writing, book-keeping, account-keeping, financial transactions, and generally 
re the Fd and exhaustive completeness of the series.'—School-Board 

ronicle. 





STRAHAN & CO.; LIMITED; 


34 PATERNOSTER ROW. 





F'OFe 


SUMMER WALKING OR CYCLING TOURS. 





A New, Enlarged, and Revised Edition of 


Bicycle Road Book: = 


Compiled for the Use of Bicyclists and Pedestrians. 
Being a Complete Guide to the Roads and Cross Roads 
of England, Scotland, and Wales, with a List of the best 
Hotels and Notable Places on each Journey, Population, 
etc. 


By CHARLES SPENCER, 
Author of ‘The Modern Bicycle,’ etc. 


CLOTH, 2s. 





‘A valuable book and exhaustive gts to the high-roads of 
Great Britain. . . - Although primarily intended for 
bicyclists, it will be found to be of equal use to pedestrians, and 
indeed to all tourists.’—Church Tim. 





LONDON : 
GRIFFITH & FARRAN, West Corner, 
Sr. Paut’s CHURCHYARD, 





APPROVED SCHOOL 


Pooks. 


BY DR. CORNWELL, F.RG.S. 


The Science of Are BOUME | Course of Numerical 





Reasoning and : < Wo) with very numerous Exercises. By 
i Cornwett, Ph.D., and J. G. Fircu, M.A. Newand Improved 
ition, with Additions. Le 


Key to Science of Arithmetic. "Showing the Method of Solution 
sche a ae “Ay Question, 4s. 6d. 


metic, 14th Edition. 1s. 6d. 


pio Behoot Arithmetic, 4s. 6d. 
ing note he Fou 


e Depinners: combines simplicity and fulness in teach- 
r Rules and Elementary Fractions. 4th Edition, 1s. 
GEOGRAPHIE 
A School Geography. 68th Edition, eS. 6d.; or, with 30 Maps on 
Steel, ss. 6d. 
y 4S ememes 47th Edition, 1s.; or, with 48 pp. of 
Questions ’ on the Geography for Beginners. 6d. 
POETRY. 
Select Boetich Poetry for Schools and Families. 16th Edition. 4s. 6d. 
ers. A Collection of Short and Easy Poems for 
Recline and ecitation. 6th Any aony Edition. 1s. 


A School Atlas; consisting ot - PS. Piso 3 in which is found every 
= mentioned in the Author's ‘‘ School Geography.” 2s. 6d.; or 4s. 


Map Dock for, era. A Companion Atlas to the “ Geography 
" consisting of ee out saa of Maps (above seventy large 
and small). 1s. 6d.; 2s. 6d. colow 
Book of Blank Ma aps. The above Maps complete in all but the names, 
to be filled in by the Learner. 1s. 
k of =e * lections. The Lines of Latitude and Longitude 
only to the above Maps. 1s. 


GRAMMAR. 

Allen and Gerawel's Cg s7th Edition, 2s. 
red leather; or 1s. cloth. 

Grammar for ers. An Introduction to Allen and Cornwell's 
School Grammar. 72nd Edition. 1s. cloth ; 9d. sewed. 


The Young Composer ; ang, COMPERON English Com- 
position, 41st Edition 18. 6d. 


Key t to Soung a " x3th Edition 
Spqine for A Method of Feaching Reading and 
ling at the same time. copy Edition” 1s. 
Mean ; MPRIN & CO.; HAMILTON & CO.; W. KENT & CO. 
Epinsurcu: OLIVER & BOYD. 





